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Description
TECHNICAL FIELD

[0001] The present disclosure relates to user interfac-
es for medical circuits for conveying gases to and/or from
a user.

BACKGROUND ART

[0002] Patients may lose respiratory function during
anaesthesia, or sedation, or more generally during cer-
tain medical procedures. Prior to a medical procedure a
patientmay be pre-oxygenated by a medical professional
to provide a reservoir of oxygen saturation, and this pre-
oxygenation is generally carried out with a bag and a face
mask. Once under general anaesthesia, patients must
be intubated to ventilate the patient. In some cases, in-
tubation is completed in 30 to 60 seconds, but in other
cases, particularly if the patient's airway is difficult to
traverse (for example, due to cancer, severe injury, obes-
ity or spasm of the neck muscles), intubation will take
significantly longer. While pre-oxygenation provides a
buffer against declines in oxygen saturation, for long in-
tubation procedures, it is necessary to interrupt the intu-
bation process and reapply the face mask to increase
the patient’'s oxygen saturation to adequate levels. The
interruption of the intubation process may happen sev-
eral times for difficult intubation processes, which is time
consuming and puts the patient at severe health risk.
After approximately three attempts atintubation the med-
ical procedure will be abandoned.

[0003] In this specification where reference has been
made to patent specifications, other external documents,
or other sources of information, this is generally for the
purpose of providing a context for discussing the features
of the disclosure. Unless specifically stated otherwise,
reference to such external documents is not to be con-
strued as an admission that such documents, or such
sources of information, in any jurisdiction, are prior art,
or form part of the common general knowledge in the art.

SUMMARY

[0004] It is an object of the present disclosure to pro-
vide an interface that will at least go some way towards
improving on the above or which will at least provide the
public and the medical profession with a useful choice.

[0005] The interface system may be configured to de-
liver general anaesthetic to the user via the aperture or
the port of the user interface, while separately or in ad-
dition, also to deliver a high flow of oxygen to the nares
of the user via the nasal cannula.

[0006] Otherdrugs or agents ormedicaments or gases
delivery is also contemplated. Anesthesia delivery is one
example provided in this specification to give context to
the present interface system, and it will be appreciated
other delivery of medicament/drugs or gases can be pro-
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vided through the systems and devices disclosed herein.
[0007] In accordance with at least one of the embodi-
ments disclosed herein is a patient interface comprising
a combination of an oro-nasal mask and a nasal cannula
assembly, each of said mask and nasal cannula assem-
bly provided with separate gas flow supply from one or
more sources, said nasal cannula being independently
locatable upon a user from said mask.

[0008] In accordance with an aspect of the invention,
there is provided a user interface convertible between a
nasal configuration and an oral configuration, the user
interface comprising: a nasal cannula having a body por-
tion, at least one prong extending from the body portion,
the prong being adapted to direct a flow of gas into a nare
of a user’s nose, a mouthpiece adapted to engage the
mouth of the patient and direct a flow of gas into a user’s
mouth, in the nasal configuration the prong of the nasal
cannula is adapted to direct a flow of gases into a nare
of the patient, and in the oral configuration, the nasal
cannula is engaged with the mouthpiece such that a gas-
es flow is provided to at least the mouth of the user.
[0009] The user interface may be further convertible
into an oro-nasal configuration.

[0010] The userinterface may further comprise a gas
delivery conduit, and a valve between the nasal cannula
and the mouthpiece, wherein in the nasal configuration,
the gas delivery conduit delivers a flow of gas to the nasal
cannula and the valve prevents or substantially inhibits
a flow of gas between the nasal cannula and the mouth-
piece, in the oral configuration, the gas delivery conduit
delivers a flow of gas to the mouthpiece and the valve
prevents or substantially inhibits a flow of gas between
the nasal cannula and the mouthpiece, and in the oro-
nasal configuration, the gas delivery conduit delivers a
flow of gas to the mouthpiece or the nasal cannula and
the valve allows a flow of gas between the nasal cannula
and the mouthpiece.

[0011] The mouthpiece may be clipable onto the can-
nula.
[0012] The gas delivery conduit may be attachable to

either the nasal cannula or to the mouthpiece, and the
gas delivery conduit is moveable between the nasal can-
nula and the mouthpiece.

[0013] The valve may be or comprise a flap valve that
seals either the nasal cannula or the mouthpiece from
the other of the mouthpiece or nasal cannula that is re-
ceiving flow from the gas delivery conduit.

[0014] The mouthpiece may comprise an opening
adapted to receive and allow instruments to be inserted
through the mouthpiece, the mouthpiece further compris-
ing a valve or seal to seal around the mouthpiece open-
ing.

[0015] The mouthpiece may be adapted to surround
at least a portion of the cannula and the mouth piece has
an outer periphery that substantially conforms to the area
of a patient’s mouth, such that in use at least a portion
of the mouth is at least partially occluded.

[0016] The mouth piece may be slidable relative to the
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cannula.

[0017] Inthe oral configuration the mouthpiece may be
insertable into the mouth of the user such that the atleast
one prong of the nasal cannula provide a gases flow to
the mouth of the patient.

[0018] The mouthpiece may be inflatable such that the
mouthpiece at least partially occludes or at least partially
seals with the mouth of the user.

[0019] The mouthpiece may comprise an inflatable
cuff, the cuff adapted to conform to the shape of the mouth
to create a seal with the mouth.

[0020] The prongs may be configured to at least par-
tially occlude or at least partially seal with the user's
nares, in use.

[0021] The prongs may be inflatable.

[0022] The mouthpiece may comprise an extended
section that is adapted to extend into the airway of the
patient and lie over the top of the tongue of the user.
[0023] In accordance with an aspect of the invention,
there is provided a user interface for providing a flow of
respiratory gases to a patient during a medical procedure
comprising a nasal interface comprising a body and a
pair of prongs extending from the body, the prongs con-
figured to engage nares of the patient’'s nose and direct
high flow respiratory gases into the nares a mouthpiece
adapted to engage the mouth of the patient; and wherein
the prongs and/or the mouthpiece are configured to at
least partially occlude either an oral airway, a nasal pas-
sage, or both the oral airway or nasal passage in use.
[0024] The user interface may be configured to create
at least a partial seal with the nares of the patient.
[0025] The user interface may be configured to create
at least a partial seal with the mouth/oral airway of the
user.

[0026] The user interface may be adapted to allow a
user to selectively create at least a partial occlusion with
the nares of the user/patient or with the oral airway/mouth
or with both.

[0027] The user interface may be shaped to create a
seal with the nares of the user.

[0028] The user interface may be shaped to create a
seal with the user’s mouth or oral airways.

[0029] The user interface may be arranged to direct
high flow respiratory gases into the mouth/oral airways
of the patient.

[0030] The user interface may be inflatable to create
at least a partial seal with the nares of the patient.
[0031] The mouthpiece may be inflatable to create at
least a partial seal with the mouth of the patient.

[0032] The userinterface may further comprise a me-
chanical control mechanism that allows selective inflation
of the prongs, the mouth piece, or both the prongs and
the mouthpiece.

[0033] Each prong may be independently inflatable to
create at least a partial seal with the nares of the patient.
[0034] Nasalinterface may be removably connectable
to the mouthpiece.

[0035] The mouthpiece may be inflatable when the na-
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sal interface is connected to the mouthpiece.

[0036] The mouthpiece may comprise a passage to
allow insertion of a medical instrument through the
mouthpiece, the mouthpiece may be shaped to conform
to the shape of a patient’'s mouth to create a seal with
the mouth.

[0037] The passage is selectively openable and close-
able to seal around the medical instrument inserted
through the mouthpiece.

[0038] The passage may comprise a passage inflata-
ble seal, the passage inflatable seal being adapted to
seal around a medical instrument inserted into the pas-
sage.

[0039] The mouthpiece may comprise an outer inflat-
able seal that is adapted to inflate to create a seal with
the mouth of the patient.

[0040] The user interface may further comprise a seal
activation mechanism controlling the inflation and defla-
tion of the prongs and/or the mouthpiece.

[0041] The userinterface may further comprise a valve
that can be selectively opened or closed based on the
patient’s inspiration and expiration.

[0042] The mouthpiece may comprise a pressure line,
the pressure line includes a cover slip that is moveable
within the pressure line, the movement of the cover slip
controlling opening and closing of the valve, the cover
slip configured to move to open the valve during inspira-
tion and the cover slip configured to move to close the
valve during expiration.

[0043] In accordance with an aspect of the invention,
there is provided a mouthpiece for use in medical proce-
dures comprising: a body, the body including an opening
to allow insertion of a medical instrument and being con-
figured to create a seal with the mouth of the patient to
increase pressure in the airways of the patient.

[0044] The mouthpiece may further comprise an inflat-
able cuff disposed on the body of the mouthpiece, the
inflatable cuff creating a seal with the patient’'s mouth
when inflated.

[0045] The mouthpiece may comprise an opening seal
for sealing around the opening to retain the medical in-
strument.

[0046] The user interface may be a bite-block having
a passage which can be selectively opened or closed.
[0047] Disclosed is a patient interface comprising at
least one delivery element for delivering or directing a
flow of supplied gas to a nare or the nares of a user’s
nose, wherein each delivery element comprises of at
least one lumen through which said flow of supplied gas
is directed, and wherein the flow of supplied gas is mod-
ified according to one or more forms is provided within
or about an interior of one or more of said at least one
lumen.

[0048] Said form may be a, or one more, surface relief
portions or regions provided as part of an internal wall
surface of one or more of said at least one lumen.
[0049] Saidform may be a projection extending radially
inwardly from or along an interior wall surface of one or
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more of said at least one lumen.

[0050] Said form may be a depression or recess pro-
vided within or along a portion or region of an interior wall
surface of one or more of said at least one lumen.
[0051] Said form may extend in a continuous or dis-
continuous manner along or about the delivery element,
from a downstream location to a more upstream location,
said location being relative to the direction of the flow of
suppled gas through said delivery element.

[0052] Said form may comprise one or more partitions
extending along a length and/or across a cross-sectional
area of the at least one lumen of a said delivery element.
[0053] Said form may be one or more partitions ar-
ranged or arrayed in one or a combination of the follow-

ing:

e substantially concentric configurations, each of said
partitions defining at least a part of a further one of
said at least one lumen, whether said partitions de-
fine a lumen that extends substantially the entirety
of the length, or a partial length, of the total length
of a delivery element through which said flow of sup-
plied gas is directed,

e a hexagonal or honey-comb type configuration of
partitions, whether said partitions defines at least a
part of a further one of said at least one lumen, or
whether said partitions define a lumen that extends
substantially the entirety of the length, or a partial
length, of the total length of a delivery element
through which said flow of supplied gas is directed,

e across-hatch or grid-type arrangement of partitions
when viewed as a cross-section through the gas de-
livery element, the cross-section being taken as a
substantially orthogonal plane relative to the direc-
tion of the flow supplied gas through the gas delivery
element,

e aplurality of intersecting partitions providing plurality
of divisions or dividing interior walls within at least
one of said lumen of said delivery element,

e a plurality of intersecting partitions providing for a
plurality of separate gas flow pathways within atleast
one of said lumen of a said delivery element,

e one or more partitions are vanes interposed within
one or more lumen of said delivery element,

e combinations of one or more of the above arrange-
ments or arrays.

[0054] Said form may be one or more partitions, a par-
tition being a dividing wall or structure extending through
or across a delivery element for gas flow modification or
gas flow re-direction.

[0055] Said form may impose upon the flow of gas
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through one or more regions of one or more delivery el-
ements.

[0056] Said form may impose upon the flow of gas
through one or more regions of one or more delivery el-
ements to modify the gas flow by reducing or increasing
the Reynolds number of the flow of gas, or at least por-
tions of the flow of gas, through one or more regions of
the delivery element.

[0057] Said form may impose upon the flow of gas to
increase, or decrease, the kinetic energy of a bulk of the
gas flow through the delivery element, or a localised or
partial portion of the gas flow through the delivery ele-
ment.

[0058] Said form may comprise a helical structure or
surface relief extending from, or imposed upon, an inte-
rior wall portion of said at least one lumen of one or more
gas delivery elements.

[0059] Said form may comprise striations.

[0060] Said striations may be oriented along or with or
against a flow direction of supplied gas through a gas
delivery element.

[0061] One or more of said form(s) may be located in
one or more of:

* in a portion or region closer to an outlet from the
delivery element than an inlet of the supplied gases
to the delivery element,

* inaportion or region closer to an inlet to the delivery
element than an outlet of the supplied gases from
the delivery element,

* in a portion or region comparatively more down-
stream than an upstream portion or region of a de-
livery element relative the flow of gas supplied,

* in aportion or region comparatively more upstream
than a downstream portion or region of a delivery
element relative the flow of gas supplied,

e at or substantially adjacent to an outlet (or an end)
from the delivery element of the supplied gases,

e an outlet end of the delivery element,

e anoutlet end of said delivery element may comprise
the form as one or a serried of serrated surfaces or
undulating shaped or castellated edge portions.

[0062] Said form may be one or more ribs provided
substantially longitudinally aligned with a gas flow direc-
tion through the delivery element, or said one or more
ribs is/are provided substantially laterally (or another ori-
entation) substantially relative to a gas flow direction
through the delivery element.

[0063] Said form may be of a regular or irregular ge-
ometry, when viewed as a cross-sectional profile or as
plan view of a surface of a delivery element including
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such a said form or forms.

[0064] The, or one or more of said, form(s) may be gas
flow directors.

[0065] A saidform may straighten or direct the gas flow
into a flow path trajectory or other gas flow characteristic.
[0066] Said form may straighten said gas flow or pro-
vides or alters said gas flow as a jet or focused flow of
gas through or from said delivery element or through or
from at least one of said lumen through a delivery ele-
ment.

[0067] Said form may operate as a gas flow multiplier
for increasing the flowrate of provided to a user, the gas
flowrate provided to a user being greater than the total
gas flowrate delivered through the delivery element of a
said interface.

[0068] Said delivery element may be oriented or an-
gled, such that in-use, said delivery element may be ori-
ented or angled toward a user’s septum.

[0069] Said delivery element may extend to, or sub-
stantially adjacent to, in-use, one of:

e ausers nasal valve
e the velopharynx

» sufficiently deep into a user’s airway or nasal cavity,
so s to in-use, avoid or by-pass gas flow being pro-
vided in contact with a user’s relatively sensitive na-
sal epithelia.

[0070] A delivery element may extend in flow path
length, whether automatically in response to a charac-
teristic of the supplied gas or by manually actuation.
[0071] Said delivery element may be telescopic.
[0072] Said delivery element responds to a change in
temperature or a change in humidity or an electrical cur-
rent applied thereto.

[0073] Said response may be an alteration or change
in the geometry or flow path of a said delivery element.
[0074] An outlet from a delivery element may be
shaped or configured to change the velocity of gas exiting
said delivery element.

[0075] Said velocity (whether as a bulk property or a
localised property of said supplied gas passing through
or exiting a said delivery element) may be increased or
decreased.

[0076] Said form may be a flow restrictor.

[0077] Said delivery element may be of a non-sealing
type relative to an airway or a nasal cavity or nare into
which said delivery element is to be located, optionally
such that the nare or airway that said delivery element
may be to be located within does not occlude the entire
airway or a nare when in-situ.

[0078] Said delivery element may further comprise one
or more structures positioned on an exterior surface of
said delivery element, such that, in-use, said a sealing
of said delivery element with an airway or a nare when
in-use, is dissuaded or avoided or prevented.
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[0079] Said delivery element may be of a sealing-type,
optionally wherein the delivery element occludes or seals
the airway or nare when in-situ.

[0080] Saiddelivery elementmay further comprise one
or more structures positioned on an exterior surface of
said delivery element, such that, in-use, said a sealing
of said delivery element with an airway or a nare when
in-use, is encouraged.

[0081] Said structure(s) may comprise one or more in-
flatable members for encouraging of said sealing, option-
ally said member being at least one inflatable cuff.
[0082] Theinflatable member may be inflatedto a pres-
sure proportional to the pressure of the supplied gas or
to a pressure correlated to the pressure of the supplied

gas.
[0083] Said inflatable member may be inflated by the
supplied gas.

[0084] Said inflatable member may be inflated by a

source of gas other than the supplied gas.

[0085] The inflatable member may be manually inflat-
ed by a user, or may be automatically inflated, such as
in response to a supplied source of gas.

[0086] Said delivery element may further comprise an
accommodation to allow for insertion of an instrument or
tube or conduit or other airway equipment, including a
bougie, into a said delivery element to access a user’s
airway, such as a nasal cavity or nare.

[0087] Said delivery element may be a nasal prong.
[0088] Saidinterface may be a nasal cannulaincluding
one or a pair of nasal prongs.

[0089] In some configurations, there is provided as a
nasal cannula comprising one or a pair of nasal prongs
as said delivery elements, in combination with a further
patient interface when provided as an oro-nasal or full-
face type mask, optionally each of said patient interfaces
supplied separately with a source of gas to their gas outlet
from respective delivery elements.

[0090] The or an interface or a component associated
with a system for providing a supply of gas to said inter-
face, may include a pressure relief mechanism.

[0091] The pressure relief mechanism may be a valve
or other seal configured to open once a pre-determined
pressure is experienced or sensed within a delivery ele-
ment or at a location along a gas flow path of the gas
supplied to the interface or a said gas delivery element,
or said pre-determined pressure is measured or sensed
at another location external to the interface of the system
for providing the supply of gas.

[0092] Itis an object of certain embodiments disclosed
herein to provide an improved patient interface or sys-
tems or devices associated with patient interfaces that
might solve one or more of the above problems, or at
least provide the public with a useful choice.

[0093] As relatively high gas delivery flow rates may
be used with the embodiments or configurations de-
scribed herein, the gases being supplied or delivered to
the user or patient may be delivered to different parts of
the user’s ora patient’s airway. The gases being supplied
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may reach the patient’s lungs or any part of the respira-
tory system.

[0094] For example, according to those various em-
bodiments and configurations described herein, a flow
rate of gases supplied or provided to an interface or via
a system, such as through a flow path, may comprise,
but is not limited to, flows of at least about 5, 10, 20, 30,
40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, or 150
liters per min (LPM), or more, and useful ranges may be
selected between any of these values (for example,
about 40 to about 80, about 50 to about 80, about 60 to
about 80, about 70 to about 80 LPM). Optionally, the
gases supplied may be delivered in a fully saturated or
humidified condition, or a saturated or humidified gas
may be blended with other gases for supply or delivery
to a patient interface or the patient.

[0095] Such relatively high flow rates of gases may as-
sist in providing the supplied gases into a user’s airway,
or to different parts of a user’s airway, for example such
flow rates may allow for a delivery of such gases to the
upper or lower airway regions. Upper airway region typ-
ically includes the nasal cavity, pharynx and larynx, while
the lower airway region typically includes the trachea,
primary bronchi and lungs.

[0096] Each of the various configurations or embodi-
ments or configurations described herein may be utilised
in combination with one or more of the other various sys-
tems, devices (including interfaces) or methods also de-
scribed herein.

[0097] The term "comprising" as used in this specifi-
cation means "consisting at least in part of". When inter-
preting each statement in this specification that includes
the term "comprising", features other than that or those
prefaced by the term may also be present. Related terms
such as "comprise" and "comprises" are to be interpreted
in the same manner.

[0098] To those skilled in the art to which the invention
relates, many changes in construction and widely differ-
ing embodiments and applications of the invention will
suggest themselves without departing from the scope of
the invention as defined in the appended claims. The
disclosures and the descriptions herein are purely illus-
trative and are not intended to be in any sense limiting.
Where specificintegers are mentioned herein which have
known equivalents in the art to which this invention re-
lates, such known equivalents are deemed to be incor-
porated herein as if individually set forth.

BRIEF DESCRIPTION OF THE DRAWINGS
[0099] Preferred embodiments of the disclosure will be
described by way of example only and with reference to

the drawings, in which:

Figures 1a and 1b show configurations having man-
ually sealable port on the cannula.

Figures 2a and 2b show configurations having a
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sealable port on the mask.

Figures 3a and 3b show another configuration, in the
form of a modular, adaptable interface that has two
parts: a nasal cannula and a mouth insert.

Figures 4a to 4g show another configuration, in the
form of a modular, adaptable interface that has two
parts: a nasal cannula and a mouth insert.

Figures 5a and 5b show another configuration, in the
form of a modular, adaptable interface that has two
parts: a nasal cannula and a mouth insert.

Figures 6a to 6¢ shows another configuration, having
breath-controlled sealing between the nasal cannula
and the mouth insert.

Figures 7a to 7c shows another configuration, in
which a mask and cannula are used together.

Figures 8a to 8h, show configurations that allow the
userinterface to be convertible between a nasal can-
nula configuration and an oral configuration.

With respect to each of Figures 9A parts (a), (b) and
(c) - these show variations of a delivery element that
includes a form to be imposed upon a gas flow
through the lumen of the delivery element.

With respect to each of Figures 9B parts (a), (b) and
(c) - these show further variations of a delivery ele-
ment that includes a form to be imposed upon a gas
flow flowing through a delivery element.

Figures 10A (a) and (b) show different views of a
delivery element in which a honey-comb-like ar-
rangement of forms are provided within the lumen
of a delivery element.

Figure 10B shows a delivery element with a grid-like
or mesh-like arrangement of forms.

Figure 10C shows a delivery element including an
array of concentrically arranged forms, including ad-
ditional forms for dividing or partitioning of the deliv-
ery element.

Figure 11 shows a configuration in which multiple
delivery elements provided in an airway, such as a
pair of nasal prongs provided in a single nostril, and
may be orientated.

Figure 12 shows a configuration of a delivery ele-
ment in which wall sections of a nasal prong may be
subject to ballooning when under pressure from the
gas flowing therethrough, or the walls may be rela-
tively thin to allow for such change in shape of the
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delivery element.

Figure 13 shows a general patient interface, with a
pair of delivery elements as nasal prongs including
inflatable members as inflatable cuffs about the ex-
terior surface of the delivery element.

Figures 14A and 14B show a first embodiment of a
user interface which comprises a selectively activat-
ed seal.

Figures 15A and 15B show a second embodiment
of a user interface which comprises a selectively ac-
tivated seal.

Figures 16A and 16B show another embodiment of
a user interface which comprises a selectively acti-
vated seal.

Figure 17 shows an alternative embodiment for in-
creasing occlusion of the user interface.

Figure 18 and 19 show an alternative embodiment
for increasing occlusion of the user interface.

Figure 20 shows an alternative embodiment for in-
creasing occlusion of the user interface.

Figure 21 shows an alternative embodiment for in-
creasing occlusion of the user interface.

Figure 22 shows a typical airway of a person, and
includes arrows to indicate how a relatively high flow
rate of gases supplied to a user may be utilised to
effectively push or drive the supplied gases further
or deeper into a user’s airway than when the person
is under normal or typical self-driven respiratory con-
ditions.

DETAILED DESCRIPTION OF THE DRAWINGS

[0100] In the field of medical circuits, and in particular
breathing circuits for delivering general anaesthetics to
users via gases or vapours, maintaining users’ physiol-
ogy at safe levels, namely oxygen, CO, and anaesthetic
drugs is a major concern. Before a user receives anaes-
thetics via breathable gases, it is critical that a user is
provided a sufficient amount of oxygen to flush out the
CO, and the N, in the user’s body during the pre-oxy-
genation phase, before anaesthetics can be applied.

[0101] Atelectasis is the collapse or closure of alveoli
in the lungs resulting in reduced or absent gas exchange
(ventilation) and occurs in approximately 90% of anaes-
thetised patients. It occurs both during spontaneous
breathing and after muscle paralysis and regardless of
whether intravenous or inhalation anaesthetics are used.
[0102] The atelectatic lung area can exceed 20%, and
in the case of thoracic surgery more than 50% of the lung
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can collapse.

[0103] In addition to atelectasis, airway closure during
anaesthesia also causes reduced ventilation and togeth-
er can account for as much as 74% of impaired arterial
oxygenation.

[0104] Application of about 10 cmH20 PEEP (positive
end expiratory pressure) has been shown to re-open
atlectatic lung regions and prevent airway collapse, how-
ever, itis thought this is more likely an effect of increased
inspiratory and expiratory airway pressures rather than
PEEP itself.

[0105] The current disclosure is directed to systems
and apparatus that provide pressure for example PEEP
or inspiration pressure and may at least provide
10cmH20 PEEP to maintain open alveoli.

[0106] Atelectasis can remain for several hours after
surgery and lung collapse reoccurs rapidly after discon-
tinuation of PEEP.

[0107] The provision of a relatively high flow rate of
gases to a user or patient can in some configurations be
employed to deliver elevated airway pressures during
anaesthetic pre-oxygenation, apnoeic oxygenation, and
recovery. It will be appreciated that such a therapy of
delivery of such a therapy to a user patient may be used
in situations other than just during procedures utilising
anaesthetics.

[0108] As relatively high gas delivery flow rates may
be used with the embodiments or configurations de-
scribed herein, the gases being supplied or delivered to
the user or patient can may be delivered to different parts
of the user’s or a patient’s airway.

[0109] Such relatively high flowrates of gases may as-
sist in providing the supplied gases into a user’s airway,
or to different parts of a user’s airway, for example such
flowrates may allow for a delivery of such gases to the
upper, middle or lower airway regions. The embodiments
described here provide partial occlusion of the patient’s
airways, which is advantageous because it prevents at-
electasis and prevents alveoli collapse while still provid-
ing the benefits of high flow delivery.

[0110] A unique ability to maintain elevated airway
pressures using such relatively high flowrates in an un-
interrupted manner means pre-, during and post-surgery
atelectasis and airway closure can be minimised and
ventilation (i.e. gas exchange in the lungs) is maintained.
For example, in this context "ventilation" does not mean
artificial ventilation through a ventilator machine. The em-
bodiments described here provide a modular interface
that allows a clinician or user to customize an interface
such that therapy delivery can be maintained, or remain
substantially uninterrupted even if one airway is in use
and cannot have an interface applied to it.

[0111] The various disclosed configurations and em-
bodiments herein provide for devices, systems and meth-
ods for enhancing an ability to delivery elevated airway
pressures and do so without interruption for a user or
patient.

[0112] Patient interfaces, such as full-face masks (in-
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cluding oro-nasal masks) and nasal cannula or nasal pil-
lows or nasal plugs or nasal masks typically provide for
a particular delivery of gases for administration or provi-
sion of a desired gas therapy to a user or wearer of the
interface.

[0113] Clinicians may wish to vary the flow of gas that
is delivered to the patient, for example over the breath
cycle, to control the variation of the delivered pressure.
Currently, flow delivery to the patient can only be con-
trolled at the gas source. Conventional cannula designs
are unsealed interfaces that use a flow-based respiratory
support. This can make it difficult to control the pressure
delivered to the patient.

[0114] In some instances, there may be a desire for a
user to be provided with multiple therapies or the capa-
bility for such therapies which would otherwise be deliv-
ered by different patient interfaces.

[0115] There are instances in which a clinician may
want to increase the pressure delivered to the patient by
using an interface that at least partially occludes the air-
ways of the patient. Partial occlusion allows the benefits
of CO2 flushing and prevent barotrauma. The partial oc-
clusion may be fixed or variable by the clinician. Other
advantages of high flow delivery include oxygen delivery
deeper into the patient’s airway. A patient’s airway may
collapse when the patient is anaesthetised.

[0116] There are also situations where a clinician will
be performing a procedure in which the patient’s mouth
needs to be open, for example, to insert an instrument,
and the high flow therapy and pressure of that therapy
needs to be substantially or entirely maintained. The in-
terfaces described herein allow insertion of instruments,
into the patient’s mouth and/or their nose, without having
to remove the interface and/or stop the high flow therapy,
and are able to partially occlude, partially seal, or seal
around the inserted instruments. The interfaces may self-
seal when no instruments are inserted.

[0117] Some of the configurations described below re-
late to a nasal interface and a mask. It will be appreciated
that, in-use, the maskis to be placed over the nasaland/or
oral area, preferably both the mouth and the nose, of a
user for conveying gases to and/or from the user from a
gases supply system (not shown) via an aperture or a
port provided on the mask. A gas conduit extends into
an interior volume of the interface also for supplying gas-
es to and/or from the user from a gases supply system
(not shown). In the configurations shown and described
below, the interior volume is formed by an interior of the
interface and the face of the user, when the interface
such as the mask is worn by the user.

[0118] In some configurations, the gases supply sys-
tem whichis in gases communication with the gas conduit
and the interface via the aperture or the port respectively
are separate and independent of each other. In one con-
figuration, the gases supply system which is in gases
communication with the aperture or the port of the mask
is a part of an anaesthesia system comprises an anaes-
thesia machine for delivering anaesthetics to the user,
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whereas the gases supply system which is in gases com-
munication with the gas conduit is a high flow humidified
oxygen delivery system. The nasal interface, such as a
nasal cannula, may be provided at an end of the gas
conduit and within the interior volume of interface for pro-
viding for example a high flow of oxygen or blended gases
directly into the nares of the user.

[0119] The mask comprises a body, such as a shell.
The shell may be made of any suitable materials such
as polycarbonate, plastic and similar thereof. At or adja-
cent the rim of the body, there is provided a seal that
accommodates the creating or forming of the seal be-
tween the interface and the user’s face and/or a compo-
nent so provided on said face. The seal may be integrally
formed with the shell such as by injection moulding, or it
may be formed as a separate component by any suitable
process and then attached to the shell. The seal is pref-
erably made of a soft, flexible material to readily conform
to the facial profile of a user when the interface is worn
by the user to create a seal between the user’s face and
the interface. Preferably the seal is a substantially gas
tight seal so the user only breathes in and/or out from
the conduit or the interior volume or both.

[0120] The cannula comprises a body with a pair of
prongs that extend in to the nares of the patient. The
cannula is or comprises a soft material. The cannula and
prongs may be formed entirely from the soft material or
may include a relatively rigid portion that is overmoulded
or co-moulded with a soft material. The cannula may in-
clude headgear such as a bifurcated headgear to retain
the cannula on the patient’s head.

[0121] Patients that may benefit from the user interfac-
es described herein include patients with OSA (prone to
collapsed airways), ARDS (stiff lungs), high BMI or ob-
stetric patients (compression atelectasis due to addition-
al weight on lungs. Reduced FRC), chronic obstructive
pulmonary disease (COPD) (stiff lungs), or pneumonia
(atelectasis).

[0122] The configuration shown in Figure 1a allows im-
mediate adjustment of flow delivery. In particular, this
configuration allows manual control of high flow gas de-
livery.

[0123] Auserinterface 100A hasanasalcannula101A
having a body portion 103A locatable upon a face of a
patientin an operational position, atleast one nasal prong
105A extending from the body portion, the nasal prong
being adapted to direct a flow of gas into a nare of the
patient’'s nose when the body portion is in the operational
position. In the configuration shown, the user interface
has two prongs 105A.

[0124] The userinterface also has a port 107A located
at or near the body 103A portion, and a flow controller,
in the form of a plug 109A, for selectively closing the port.
[0125] This configuration allows a clinician to
watch/monitor a patient or user while affecting pressure
to check the patient’s response and adjust the flow de-
livery accordingly. Also, the pressure can be relieved in-
stantly if a risk of barotrauma is detected.



15 EP 4 389 183 A2 16

[0126] The port 107A and the plug 109A are arranged
to allow at least part of the flow of gas to vent to control
the flow of gas into the nare of the patient’s nose from
the nasal prong 105A. The clinician can occlude/seal or
remove the occlusion/unseal the port 107A on the can-
nula 101A, as desired. Sealing or closing the port 107A
means full flow is of gas is delivered to the patient or user.
Unsealing, removing the occlusion, or opening the port
107A creates pressure relief by allowing the flow to vent,
as shown in Figure 1a. If the clinician wishes deliver the
flow for an extended period of time, the port 107A can
be sealed with the removable plug. The flow of gases
can be varied over the breath cycle (eg: closed during
inspiration, opened during expiration to reduce pressure
and risk of barotrauma, or vice versa), over a longer pe-
riod of time (eg: left closed for 5-10 breaths, or 30 seconds
ofapnoea, as alung recruitment manoeuvre), or a shorter
period (eg: to create high frequency oscillations/ oscilla-
tory jet ventilation)

[0127] The port 107A may be sized to vent a certain
amount of flow (eg: vent 40lpm when run at 70lpm). Other
venting volumes are contemplated. In some configura-
tions the volume vented is a percentage or ratio of the
total flow.

[0128] The port 107A may be made of an expandable
material (eg: elastic polymer). When greater flow is de-
livered, the back pressure in the manifold will be greater
so the port will open wider. This may allow the flow to
vent a known proportion of the delivered flow (eg: 50%).
[0129] An alternative configuration is shown in Figure
1b. This configuration is similar to the configuration
shown in figure 1a and like numbers are used to indicate
like parts, except B is used in place of A. In this config-
uration, the port 107B may comprise a pressure relief
valve 109B that can be activated by a depressing a button
110B. Here the valve 109B is naturally closed and push-
ing the button 110B allows flow to vent through the valve
109B. Alternatively, the opening could have an (adjust-
able) PEEP valve.

[0130] Theinterface 100A/100B could be used in con-
junction with a sealing mouthpiece to prevent mouth leak
and create a completely sealed interface.

[0131] With reference to figures 2a and 2b, another
configuration of the user interface is shown. This config-
uration has an oro-nasal anaesthetic mask 211A placed
over the nasal cannula 201A. This configuration has the
nasal cannula provided with a cannula gas flow supply
and the oro-nasal mask provided with a mask gas flow
supply that is able to seal over the nasal cannula, in use.
The mask may include a depression in the outer edge or
the seal portion of the mask to allow sealing over the
supply tube to the nasal cannula.

[0132] A flow controller, in the form of a cap 209A, is
attached to a port 207A of the mask 211A with an opening
through it. The port 207A may be located at or near a
body portion 213A of the oro-nasal mask. The port 207A
and the cap 209A are arranged to allow at least part of
the flow of gas to vent to control the flow of gas into the
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patient’'s airway. In particular, an opening on the cap
209A can be occluded or left open to control pressure
delivery to patient (Figure 2a). Sealing the cap 209A cre-
ates additional pressure. High flow is not able to vent to
atmosphere until the opening is released again. Build-
ing/releasing the pressure in the sealed interface allows
manual breaths to be simulated with high flow (where
releasing allows expiration). Building pressure in the pa-
tient’s airways prevents or at least substantially inhibits
the patient’s airways from collapsing. This could be useful
in apnoeic periods for lung recruitment or to stimulate
spontaneous breathing.

[0133] Alternatively, the flow controller could be a pres-
sure relief valve 209B that can be activated by a depress-
ing a button 210B(See Figure 2b). In this alternative, the
valve 209B is naturally closed and pushing the button
210B allows flow to vent through the valve 209B. Alter-
natively, this could be an (adjustable) PEEP valve.
[0134] The mask 211A may have a self-sealing valve
when the cap 209A/210B is removed, so that if the clini-
cian wishes to maintain pressure for along period of time,
they can just remove the cap. The high flow gas supply
may have a pressure relief valve to prevent hyper-infla-
tion.

[0135] Alternatively, the mask could be connected up
to a gas conduit and the cap inserted at the end of the
conduit; that is, instead of a reservoir bag. If the cap is
removed and replaced with a bag, this allows the user to
revert to normal bag-ventilation.

[0136] There may be a pressure gauge 204A on/near
the cannula or mask for visual feedback to the user. If
the mask is connected to the anaesthetic machine the
pressure reading from the mask may be read off the
gauge there instead.

[0137] Methods of flow variation and port sizing de-
scribed in relation to the previous configuration also ap-
ply.

[0138] Advantages of this configuration include:

e Sealed interface allows better pressure control

¢ Immediate adjustment of flow delivery and/or pres-
sure delivery (programming a flow variation cycle in
software/on the device takes time and cannot be im-
plemented instantly. Also any minor adjustments re-
quire re-programming).

e Can watch/monitor patient while adjusting pressure
to respond accordingly.

¢ Measurementof delivered pressure within sealed in-
terface.

[0139] Sometimes a clinician may wish to deliver res-
piratory support through a nasal interface, such as during
intubation attempts, sometimes they may wish to deliver
respiratory supportorally as the patientis a mouth breath-
er, or the clinicians wants to insert instruments through
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the nose. Sometimes it may be desirable to seal the in-
terface to create more pressure, or have greater control
over the delivered patient breath, however sometimes it
may be desirable for the interface to be non-sealing to
enable pressure release.

[0140] With reference to figure 3a, another configura-
tion of the user interface is shown. In this configuration,
the interface is a modular, adaptable interface that has
two parts: a nasal cannula and a mouth insert. The parts
can be attached together (eg: using mechanism as
shown in figure 3A) or used separately, as desired. In a
further alternative, they may be permanently attached
together. A gas supply conduit can be inserted into either
part. An opening for the gas conduit may be a standard
taper connection to permit connection of most gas supply
tubes. The gas may be delivered though whichever in-
terface the gas supply conduit is inserted into, or the in-
terfaces may be fluidly connected and the gasisdelivered
through both interfaces. The mechanism 315A may be
self -sealing such that gas does not leak out when the
parts are disconnected.

[0141] The mouthpiece 311A may be blocked with a
plug 313A to maintain the pressure and prevent leak of
nasally delivered high flow for mouth-breathers, and pre-
vent leak of delivered high flow through the mouth. The
plug 313A may contain a valve (eg: duckbill as shown in
the centre of the illustrated cap) to allow instruments to
inserted while maintaining a seal. A duckbill valve creates
a seal around the instruments that may be inserted into
the patient’'s mouth. After the instrument is removed, the
duckbill valve closes and maintains the seal.

[0142] Figure 3b shows an alternative mouthpiece
311B that may have an extended section 317B into the
airway. Figure 3c shows another alternative mouthpiece
311C with an extended section 317C into the airway.
Figure 3d shows a further alternative mouthpiece 311D
with an extended section 317D into the airway. The ex-
tended section 317B/317C/317D could be curved, to lie
over top of the tongue, which may be more comfortable
for the patient. The extended section 317D has an open-
ing 318 that may also act as an opening to insert instru-
ments through the nasal passages into the airways. The
shape may also help guide instruments down the airway,
and the extension may help promote CO, flushing and
02 delivery deeper into the airway. A patient’s airway
may collapse when the patient is anaesthetised. The ex-
tended section 317B/317C/317D helps to maintain the
patient’s airway open and promote gas exchange in the
case of potential collapse. In this embodiment, there is
an opening at the back of the extended section to allow
gas flow from the nasal passages into the lower airways.
The opening allows high flow to be delivered into the
lower airways and lungs, which may not occur in some
situations if high flow is delivered to nasal cavity alone.
The mouthpiece may also have nasal prongs attached
which may deliver high flow. The prongs may be perma-
nently attached to the mouthpiece (as shown in figure
3C) or the mouthpiece may have an attachment system,
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such as a clip 319D or groove (as shown in figure 3D),
that a nasal cannula may be attached to or inserted into.
[0143] With reference to figure 4a, another configura-
tion of the user interface is shown. In this configuration,
the user interface has two parts, a nasal cannula 401A
and a mouth insert 411. This embodiment is a modular
interface that allows a clinician or user to customize an
interface such that therapy delivery can be maintained,
or remain substantially uninterrupted even if one airway
is in use and cannot have an interface applied to it. The
parts can be attached together (eg: using mechanism
315Ain Figure 3A) or used separately, as desired. Alter-
natively, they may be permanently attached together.
The gas supply conduit 419 may be inserted into either
part. If the parts are attached together, the gas will be
delivered though whichever interface the gas supply con-
duit 419 is aligned with. The gas supply conduit 419 may
be moved up and down within the combined interface to
realign the gas entry point. For example see Figure 4b:
if the conduit 419 is pushed to the uppermost position (1)
(aligned with cannula), gas will be delivered through the
prongs 405A. A valve will seal the flow from entering the
mouthpiece. The valve may be a flap 429 that can
open/close as the conduit 419 pushes past. There may
be rails 423 on the wall of interface opening to posi-
tion/lock the conduit 419 into place. If the conduit 419 is
pushed to the lowermost position (2) (aligned with
mouth), gas will be delivered through mouth insert. If the
conduit 419 is in the middle the valve is pushed open
allowing flow to be delivered to both the patient’s nose
and mouth.

[0144] Alternatively, it may be possible to connect
more than one gas supply to the interface, (eg: high flow
through unsealed nasal prongs plus additional pressure
support through sealed oral part, or high frequency os-
cillations though one part, with base flow/pressure
through other). The high flow therapy may be delivered
through the nasal prongs plus gases supply may be de-
livered through the oral part. Alternatively, high frequency
oscillations may be delivered through one part, with a
base flow or pressure through another part. In another
alternative, high flow may be delivered through the nasal
prongs and the gas supply may be delivered through the
sealed oral part.

[0145] Figure 4c shows a cross-section through a
plane of the mouth insert 411, with a possible flow path
to the mouth: flow comes from the gas conduit 419 on
the right hand side into the lower part of the interface.
The flow passes into the mouth co-axial to portion ex-
tending into the user’'s mouth. A co-axial flow ensures
even flow distribution into the user's mouth (as opposed
to flow being delivered down a channel on one side of
the insert, into one side of the mouth)

[0146] The interface could allow connection with a
standard gas conduit 419D (eg: Figure 4d (1) or may use
a specialised conduit connector 420d that engages with
the interface more securely (eg: Figure 4d (2)). Figure
4d(2) shows a conduit connector that is flat or has two
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flat sides to facilitate sliding up and down within the in-
terface and the top of the conduit connector being curved
with the top of the openings in the interface, and the bot-
tom may also be curved to correspond to the shape of
the bottom of the connector to create a seal.

[0147] The interface can be optionally partially occlud-
ed, partially sealed, or sealed, easily and immediately.
Figure 4e shows one example. The nasal prongs can be
inflated to create a seal or at least a partial seal with the
one or more nostrils or nasal openings of the patient. The
nasal prong may be pre-inflated and deflated by a user
or clinician or may be initially deflated and inflated by a
user or clinician. Preferably there is a partial seal in which
at least above 70% of the nasal openings are sealed to
create pressure but also maintain the advantages of high
flow therapy.

[0148] In some instances, the interface being sealed
may be important for patients with weak airways or obese
patients. The mouthpiece being sealed provides a seal
in the patient’s airways or at least a partial seal with the
airways of the patient.

[0149] In other instances, the interface may not be
completely sealed because that may cause risk of baro-
trauma due to excessive pressure in the airways and the
interface would not then provide the benefits of flushing.
[0150] The prongs may be inflated, creating an occlu-
sion, partial seal, or seal in the user’s nares, when a lever
425E is pushed to the left, which pushes the gas from
the syringe into inflatable cuffs 427E. The partial seal
may be fixed or variable by the clinician. The nasal prong
may be pre-inflated and deflated by a user or clinician or
may be initially deflated and inflated by a user or clinician.
There could be two controls to seal each prong 405E
independently (eg: to leave one less sealed for insertion
of nasal instruments). Figure 4f shows a similar arrange-
ment for the mouthpiece where moving the lever 425F
to the left inflates the seal, occluding or closing off the
mouth. Moving levers to the right draws air from the cuffs
to deflate them. In this arrangement the cuffs are con-
nected for simultaneous seal formation on both nostrils,
i.e. the cuffs are simultaneously inflated. It is possible to
selectively seal/partially occlude either the patient’s nose
or mouth. Alternatively it is possible to selectively
seal/partially occlude both of the patient's nose and
mouth. In a further alternative, it is possible to selectively
seal/partially occlude either the patient’s nostril or mouth
and nostril in combination.

[0151] It may still be possible to insert instruments
through/past the seals. Eg: a video-guided broncho-
scope may be used through the centre of the inflated
mouth seal where limited direct visualisation of the airway
is required. This enables respiratory support and deliv-
ered pressure to be maintained throughout the procedure
and as the interface can hold a partial occlusion, partial
seal, or complete seal around the scope. The partial oc-
clusion may be fixed or variable by the clinician. The con-
tinued delivered pressure can help also to keep the air-
ways patent.
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[0152] As an alternative, the addition of part of the in-
terface could create or remove a seal. See Figures 5a
and 5b. Flow is only delivered to the prongs 505. It is
assumed that if a mouthpiece is desired, it is to prevent
leak and increase the delivered pressure. Therefore, it
may be desirable to also seal the prongs 505. Here the
insertion of the mouthpiece simultaneously inflates the
cuffs 527 by activating the integrated syringe to push air
into the prong cuffs. The cuffs 527 may be pre-inflated
and deflated by a user or clinician or may be deflated and
inflated by a user or clinician.

[0153] Where prong cuffs are inflated, they may act to
reduce leak from the airway, partially or fully seal. It may
be most beneficial to reduce leak so that with a large gas
flow to the patient a higher pressure is achieved but main-
taining a large leak flow between the prongs and the
nares. This may be useful to maximise the effects of CO2
flushing achieved with high flow and to allow expiration
and prevent barotrauma. Prong cuffs may be inflated and
deflated from a distance away from the patient via a small
diameter conduit that transfers the air to the cuffs.
[0154] The gas supply may contain a pressure relief
valve to prevent hyper-inflation (eg: in the case of a con-
tinuous flow delivery and a fully sealing interface).
[0155] An interface, such as a nasal cannula, may be
modified or designed so as to allow for improved or great-
er ease of insertion or application of instruments into the
patient’'s airway. This alternative is described below in
relation to the embodiment shown in figure 21.

[0156] The high flow gases, such as air or air/oxygen
mixture or high flow oxygen, can be selectively delivered
into the patient’s nares via nasal prongs or into the mouth
via a mouth piece. Alternatively, the gases can be deliv-
ered to both patient’s nares and mouth with minimal oc-
clusion for high flow delivery. The clinician can also se-
lectively apply a partial occlusion or complete occlu-
sion/seal to either airway. The partial occlusion may be
fixed or variable by the clinician.

[0157] With reference to the embodiments of figures
4a to 5b, the interfaces may partially occlude, partially
seal, or completely seal the patient’s nares or mouth.
[0158] The mouthpiece of figs 4A-5B could also have
extended section as in Figure 3b or 3¢ or 3d.

[0159] The interfaces shown and described in relation
to figures 3A, 4A-5B are modular and customisable. The
interfaces described allow a clinician to selectably seal
the patient’s nose or mouth using one of the interfaces.
The clinician may selectively create a seal or partial
seal/occlusion in the patient’s nostrils, mouth or create a
partial seal/occlusion in both.

[0160] With reference to figures 6a to 6¢, another con-
figuration of the user interface is shown. This configura-
tion is a modification or alternative to the configurations
shown and described in relation to figures 4a to 4g and
figures 5a and 5b. An advantage of this configuration is
that it requires no intervention from the user or clinician
to create/release or release an occlusion or seal.
[0161] Figure 6a shows a mouth insert 611a that can
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be used to control pressure support (could be used with
nasal cannula, eg: could be used in one of the configu-
rations described above). The mouth insert opens/closes
or partially closes with patient’s inspiration /expiration,
eg: opening or closing could be controlled by a valve
triggered by negative inspiratory pressure.

[0162] Forexample see Figure 6b: a pressure line 631
runs from the right hand side of the mouthpiece (into pa-
tient’s airway) to above a cavity that contains a cover slip
629. When patient inspires a negative pressure is gen-
erated in the pressure line 631, creating a small vacuum
in the cavity and holding the cover slip 629 up, so the
mouthpiece 611 is open allowing air to flow to the patient.
When patient expires, the pressure is positive forcing the
cover down, closing off mouthpiece.

[0163] This could be useful if the clinician wants to re-
duce the inspiratory resistance to flow, or promote CO2
flushing by allowing the nasal flow to pass out of the
mouth during inspiration, and also wants to provide in-
creased pressure during expiration, or PEEP to maintain
open alveoli in the lungs to aide in lung recruitment,
and/or to prevent airways from collapsing.

[0164] In the opposite case, the cover 629 may be
closed during inspiration, and open on expiration. This
could be useful if the clinician wants to limit inspiratory
entrainment through the mouth (ie: have flow only deliv-
ered through nasal cannula), to prevent entrainment di-
lution of nasally delivered flow. However they may wish
to release pressure on expiration if there is a risk of baro-
trauma (pressure is higher on expiration with high flow
because of the opposing flows between the delivered
flow and the patient’s expired breath.)

[0165] Advantages of these configurations shown and
described in relation to figures 4a to 4g, figures 5a and
5b, and figures 6a to 6¢ include:

e Interface is modular and customisable.

¢ Allows partial or complete sealing of the airways and
therefore increased pressure delivery compared
with normalunsealed nasal cannula,, butdesign may
be less claustrophobic to patient than a face mask,
improving tolerance and therefore the ability to de-
livery therapy continuously.

¢ Allows insertion of instruments, into mouth and/or
nose, without having to remove interface.

* Allows insertion of instruments while still being able
to maintain respiratory support

e Candeliver more than one respiratory support simul-
taneously.

¢ Unrequired parts of interface can be removed, re-
ducing bulk on the face and improving patient com-
fort.
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* Design may be less claustrophobic to patient than a
mask, improving tolerance and therefore the ability
to deliver the therapy continuously/effectively.

e Design allows insertion of oral/nasal instruments
without having to remove interface.

* Design allows option to insert oral/nasal instruments
while retaining interface occlusion/seal.

e Delivered pressure can be easily and immediately
increased or decreased, either completely or varia-
bly.

¢ Mouth insert can hold mouth open for instrument in-
sertion or in a particular shape for ’blind’/visually
guided intubations or insertion of other airway devic-
es such as bougies.

e The mouth insert may be made of a rigid material to
help keep the mouth open, allowing instruments to
be inserted, better visualisation of airway and pre-
venting patient’s biting on instruments, damaging
them.

*  When occluded/sealed and used with nasal high
flow, the mouth insert prevents pressure loss from
an open mouth, and ensures accurate oxygen/drug
delivery by preventing entrainment through the
mouth.

* Selective sealing by selective inflating or deflating.

[0166] It may be desirable to independently, or de-
pendently control the delivered flow/pressure through a
mask and cannula used together. This may be useful in
cases when anaesthetists want to be able to ventilate via
a high flow nasal cannula but may also be more familiar
with using a mask. Ventilation is possible due to the pres-
sure thatcan be created by using the interfaces described
while still gaining the benefits of high flow therapy deliv-
ery.

[0167] The user may wish to have better control over
the delivered pressure and/or the amount of CO2 flush-
ing. In addition, hypercapnia can be a concern, particu-
larly during apnoea.

[0168] A proposed solution is to provide independent
and dependent control of mask and cannula delivered
flows.

[0169] Withreference tofigure 7, another configuration
of the user interface is shown. This configuration has a
mask 711 applied over the nasal cannula 701 and prongs
705. The mask seal 730 may have a compressed section
731 that can easily mould over the cannula tube, eg: Fig-
ure 7b shows a cross-section through the seal. The mask
711 may clip onto the cannula 701.

[0170] According tothe disclosure, the interface is con-
figured and adapted to allow intrusion of the gas conduit
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702 into the interior volume of the mask 711, while main-
taining the substantially gas tight seal between the mask
and the user’s face and/or the spacer component provid-
ed on the user’s face.

[0171] The mask 711 comprises one or more accom-
modation sites or portions 733 adapted to facilitate intru-
sion of the gas conduit into the interior volume of the body
while maintaining the seal between the interface and the
user’s face. The one or more accommodation sites or
portions 733 is provided on or adjacent the seal and/or
the body. In the embodiment shown, the accommodation
site is provided as a cut-out in the seal. The cut-out has
a profile which is similar, or slightly smaller in dimension
than the cross-section of the gas conduit. This is so that
the gas conduit can extend into or out of the interior vol-
ume of the body without leaving a gap between the seal
and the user’s face which will then compromise the seal
between the seal and the user’s face.

[0172] The accommodation sites or portions of the in-
terface may allow for the interface to be used with a nasal
cannula.

[0173] he nasal cannula 701 is used to deliver a rela-
tively high flow of oxygen or a high flow of blended gases
or high flow of air. The mask may be used for various
other respiratory support or for anaesthetics delivery. As
mentioned above, the mask comprises a seal to seal
against the user’s face when in-use.

[0174] The accommodation sites or portions 733 allow
for the nasal cannula to be used with the interface without
compromising or substantially affecting or interfering with
the seal between the interface and the user’s face. This
may allow for a nasal cannula 701 which for example
delivers high flow therapy to be used in combination with
the mask 711 which is used to provide other respiratory
support. A medical practitioner can adjust or choose
which respiratory support to be used on the user without
irritating the user by constantly adding or removing the
user interfaces, such as the mask and the nasal cannula.
[0175] In some other configurations, the accommoda-
tion sites or portions allows the interface to be put on a
user without first removing the nasal cannula from the
user’s face. Various sealing structures may be utilised to
facilitate a greater ease of switching between respiratory
support modes without the need to change or remove
one, some or any or all patient interfaces.

[0176] The accommodation site or portions may be
provided directly in the seal and/or the body of the mask
such as that shown in Figures 7a to 7c. In another em-
bodiment, the accommodation sites or portions may be
provided as an extension portion of the seal and a cut-
out is formed in the extension portion instead of directly
in the seal.

[0177] A method of providing respiratory support to a
patient will now be described. A nasal cannula 701 is
placed upon a face of a user in an operational position,
the nasal cannula having a body portion and at least one
nasal prong extending from the body portion.

[0178] Next,amask 711 is placed upon the face of the
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user. The oro-nasal mask has a body. The body com-
prises an aperture or a port 735 allowing for communi-
cation of gases to and/or from a gas supply or source to
an interior volume of the interface. The interior volume
737 is defined by an interior of the body and the face of
the userwhenin-use, a seal provided for creating or form-
ing of a seal between the user interface and the user’s
face and/or a spacer component (notillustrated) provided
on the user’s face. It will be appreciated that accommo-
dation sites will not be necessary if a spacer component
is used because the spacer can be appropriately shaped.
[0179] A sealis created or formed between the mask
and the user’s face and/or the spacer component (not
illustrated) so provided on said face.

[0180] A flow of gas is directed into the user’s airway
via the nasal prong and/ or the oro-nasal mask.

[0181] The following cases of mask and cannula de-
livered flows are possible:

e Case 1: High flow may be delivered though the can-
nula and mask simultaneously, from one or different
gas sources. This could be used for mouth breathers
to ensure high flow is delivered effectively (prevent-
ing mouth entrainment of room air)

e Case 2: Figure 7c. Positive flow delivered through
mouth, mask flow is negative (suction). This may
help promote CO, flushing in the airway. Especially
if the mouth is open - this could encourage flow cir-
culation in back of pharynx. The narrowing of the
airway at the back of the mouth may act as a venturi,
entraining even more flow from the cannula than the
patient may naturally inspire, and further promoting
flushing. If the patient is apnoeic (and not naturally
inspiring) this flushing would also be beneficial.

e Case 3: reverse of case 2. May be more comfortable
for some patients (eg: mouth breathers)

e Case 4: reverse of case 2 but high flow is delivered
through mouthpiece, or tube inserted in mouth

* Case 5: flow is varied between case 2 and case 3
(eg: once every breath cycle). This may create great-
er turbulence in the airway, promoting gas mixing,
and further promoting CO, flushing, or at a higher
frequency (eg: 100Hz)

e Case 6: High frequency oscillations though one in-
terface, with a base flow/pressure through the other.
Again to help promote gas mixing, while maintaining
a base level of respiratory support.

¢ It will be appreciated the above cases are non-limit-
ing examples and the delivered flows may be pro-
vided by alternative interfaces or systems.

[0182] Conventional high flow interfaces are currently
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designed only for delivery of gas to a user through the
user’s nose. In procedures such as endoscopies (eg:
bronchoscopies) in can be desirable to provide respira-
tory support through the mouth so the nose can be ac-
cessed. To achieve this, clinicians may put the nasal can-
nula in the patient’s mouth. This can fall out easily, es-
pecially if the patientis sedated and it is not comfortable.
The clinician may not notice the prongs have fallen out
and this can lead to ineffective therapy support and pa-
tient deterioration.

[0183] With reference to figures 8a to 8h, various con-
figurations will now be described. Each of the following
configurations allows the user interface to be convertible
between a nasal cannula configuration and an oral gases
delivery interface configuration. In the nasal configura-
tion, the user interface comprises a cannula having a
body portion, at least one prong extending from the body
portion, the prong being adapted to direct a flow of gas
into a nare of a user’s nose. In the oral gases delivery
interface configuration, the user interface comprises a
cannula having a body portion, at least one prong ex-
tending from the body portion, the prong being adapted
to direct a flow of gas into a nare of a user’s mouth, and
a mouthpiece adapted to surround the atleast one prong
of the cannula and an outer periphery that substantially
conforms to the area of a user’'s mouth. The mouth piece
allows the cannula to be configured to comfortably fit in
the user’'s mouth.

[0184] With reference to figures 8a and 8b, another
configuration of the user interface is shown. In this con-
figuration, an insert 811A clips over the cannula 801A.
The insert 811A is advantageously shaped to the user’'s
mouth. This configuration allows flow from the prongs
805A to be directed into the user’'s mouth. This embod-
iment may contain an opening 812A on the mouthpiece
to allow venting/exhalation when in the user’s mouth. The
clip-over section may be bought as separate part. The
cannula can be left as normal until adaption is required.
The flow of gas is provided to the interface by a gases
conduit 802A.

[0185] With reference to figures 8c and 8d, another
configuration of the user interface is shown. This config-
uration has a mouth piece 811C that slides up the main
cannula body on rails 839C. The user interface has stops
on the rails to prevent the mouthpiece completely sliding
off, which also prevents the mouthpiece 811C being lost.
In this configuration, the tube 802C can sit well outside
mouth. The mouthpieces described herein can be
shaped to fit into the patient's mouth and create a com-
plete or at least substantial seal with the mouth. The
mouthpieces of figs 8a-8d are soft so as to sit comfortably
in the mouth and/or seal in the mouth.

[0186] Withreferencetofigures8eand 8f, anothercon-
figuration of the user interface is shown. This configura-
tion has prongs 805E that inflate to substantially or com-
pletely fill the area of a user’'s mouth or nose to increase
pressure delivery or create a complete seal. Theinterface
has inflatable cuffs 827F that may inflate to fill the gap in
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the centre, between the prongs, to prevent mouth leak
when the interface is inserted into the mouth. The cuffs
827F may be pre-inflated and deflated by a user or clini-
cian or may be initially deflated and inflated by a user or
clinician. Alternatively, the cuffs may allow mouth leak
by being partially inflated, if desired for example to reduce
resistance for expiration. The cuffs may be partially in-
flated for smaller mouths. The cuffs may be used to in-
crease pressure delivery during nasal therapy. An ad-
vantage of this configuration is that the main cannula
body can be small as the cuffs are used to create the
additional volume that may be necessary to sufficiently
occlude the nares to deliver effective therapy.

[0187] With reference to figures 8g and 8h, another
configuration of the user interface is shown. This config-
uration has an inflatable mouth cuff 841g that rises up
off the manifold. The cuff 841g may be pre-inflated and
deflated by a user or clinician or may be initially deflated
and inflated by a user or clinician. The cuff may also have
opening (not shown) to keep the interface unsealed. The
cuff can conformto a required shape such as the patient’s
mouth, which may be more comfortable for the user’s
mouth and/or may create a better seal in the user’s
mouth. The cuff may be or comprise a soft, flexible ma-
terial.

[0188] Insome configurations described above, the in-
terface may comprise a headgear assembly for locating
the interface on the face of the user in-use.

[0189] In some configurations, the headgear can be a
bifurcated headgear with a pair of rear straps that engage
the rear of the patients head. In yet some other configu-
rations the headgear can comprise at least one rear strap
to engage the rear of the head or the occiput of the head,
and a top strap to engage the top of the user’s head.
[0190] Where headgear is utilised, the headgear may
be configured to provide for a resultant vector force such
that the interface, such as the mask, is held on the face
with minimal force on the user.

[0191] Alternatively, the interface may not comprise
any fixing means such as a headgear and a medical prac-
titioner places the interface at a suitable position on a
user’s face and then gently pushes the interface towards
the user’s face to sealingly engage the interface with the
user’s face.

[0192] In one embodiment, there is provided a patient
interface (not shown) that comprises atleast one delivery
element 1 for delivering or directing a flow of supplied
gas to a nare or the nares of a user’s nose, wherein each
delivery element 1 comprises of at least one lumen 2
through which said flow of supplied gas is directed, and
wherein the flow of supplied gas is modified according
to one or more forms 3 thatis/are provided within or about
an interior of one or more of said at least one lumen 2.
[0193] In one embodiment, a patient interface (not
shown) including a delivery element 1 provides for a gas
flow through a lumen 2 of such a delivery element 1. Such
a gas flow can have a turbulent kinetic energy that is the
kinetic energy associated with eddies in turbulent flow.
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Flows with higher levels of turbulence can have a higher
skin friction (drag) and therefore require a larger pressure
to drive a given flow rate.

[0194] Delivery elements may comprise one or more
forms, such as which may be one or more of: bumps,
ribs, rifling, irregular shaped cross-sections, serrated
edges to the delivery element 1, to change whether by
increasing or decreasing the level of turbulent kinetic en-
ergy being delivered to an airway of a user. In some con-
figurations, an increase or decrease in the pressure gen-
erated in the airway may result.

[0195] Figure 9A (a) shows a helical form 3 extending
along atleasta part of the length of an interior wall surface
of alumen 2 of a delivery element 1. Figure 9A (b) shows
ridges or longitudinally extending projections as forms 3
along at least a part of the interior wall surface of a lumen
2 of a delivery element 1, this view can also be used as
an example of the cross-sectional view of Figure 9A (c).
[0196] Figure 9A (c) shows lumps or bump type forms
3 positioned in the lumen. These may be positioned in a
localised region of a delivery element 1, closer to the
outlet of the element 1 than the inlet relative to the direc-
tion of flow of supplied gas.

[0197] Figure 9B (a)shows a serrated edge or serrated
rim region as a form 3 of a delivery element 1.

[0198] Figure 9B (b) shows the end view of Figure 9B
(c) in which a region toward the end or an outlet of the
delivery element 1 includes a generally rippled or corru-
gated or wavey-type form 3.

[0199] Figure 10A (a) and (b) show an end view and a
cross-sectional view of a delivery element 1 that com-
prises forms 3 as a series or arrangement of partitions
in a generally honey-comb or hexagonal type configura-
tion.

[0200] Figure 10B shows forms 3 as a series of parti-
tions in a grid or mesh-like arrangement or array.
[0201] Figure 10C shows forms 3 as a concentric ar-
rangement of walls or partitions, which in this configura-
tion include the optional addition of a bi-secting wall or
partition as a further form 3.

[0202] Turbulentflows may dissipate more readily than
laminar flows. A laminar flow of gases (e.g. a jet type
flow)for a given flow rate will therefore likely have a great-
er penetration depth into the nasal cavity or an airway
than a turbulent flow of gases.

[0203] In some configurations, a laminar or directional
flow of gases may therefore be more advantageous for
delivering flowin a targeted manner and delivering a high-
er pressure to the patient’s airway or to lower areas of
the patient’s airways to reduce the chance of collapse in
the airways.

[0204] A more laminar flow of gases may be promoted
by adding various forms 3, such as flow straighteners to
the inside of the delivery element, such as nasal prongs
and/or a manifold of a patient interface, such as a nasal
cannula. These forms or flow straighteners could be any
particular feature that directs the flow into parallel stream-
lines such as a honeycomb mesh, grid mesh, concentric
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rings, flow vanes etc. (see Figure 10a-c). Forms 3 can
be used to align the gas flow path as the gas travels
through the delivery element 1, and in this way, the gas
flow can be directed or focussed so as to achieve such
a more laminar or less turbulent type flow.

[0205] For example, the forms 3 can be used to chan-
nel the gas flow in such a way as to minimise or reduce
the likelihood of an increase in turbulence, preferentially
in certain situations decreasing the turbulence.

[0206] Inyetother configurations, the delivery element
may be a directionally oriented or angled element with
respect to the user or their airway.

[0207] For example, in some configurations, relatively
higher levels of pressure in the lungs may be created
with such relatively high gas flow rates, such as in situ-
ations when the flow velocity from the cannula main-
tained higher for longer. This may be due to a dynamic
pressure component of the gas flow, which may translate
into an elevated static pressure when the gas flow slows
down in different parts of the airway, for example the
lower airways.

[0208] The Coanda effect, which is the tendency of a
fluid flow to attach to a surface can be utilised by having
purposefully orientated cannula prongs that direct the
flow to be attached to any surface in the nasal cavity or
a surface of a user’s airway.

[0209] A gas flow attached to a nasal cavity or other
airway surface is more likely to maintain its high velocity
through the nasal cavity or such other airway surface and
provide more dynamic pressure following the nasal cavity
and the other airway surface and reduce flow dissipation.
[0210] In yet further configurations, delivery elements,
such as a nasal prong, can be inwardly angled (such as
toward a user’s septum in-use, or toward a patient’s mid-
line or sagittal plane), for example in this way the gas
flow can attach the flow to the septal wall, inferior angled
prongs can attach the flow to the floor of the nasal cavity,
and superior angled prongs can attach the flow to the
upper surfaces of the nasal cavity. Multiple delivery ele-
ments provided in an airway, such as nasal prongs pro-
vided in one nostril, can be orientated in different direc-
tions may also enhance the pressure delivered (see Fig-
ure 11). Figure 11 shows two exemplary prong orienta-
tions. One orientation is when the prong is angled down-
wards, that is, an inferior angle. The other orientation is
a superior angled prong that attaches flow to the top sur-
face of the nostril.

[0211] In other configurations, the delivery element
may provide for a gas flow multiplier or multiplication ef-
fect.

[0212] In some embodiments, for example where the
gas flow is a jet-type flow emanating from the delivery
element (such as a nasal prong), there can be created a
high level of viscous shear on the surrounding air in the
atmosphere and inside the airway or a user’s nostril. This
viscous shear can drag additional room air (or other gas-
es provided to the vicinity of a user’s airways, such as
the nares of their nose) and into the airway, such as the



29 EP 4 389 183 A2 30

nasal cavity, along with the flow delivered through the
delivery elementitself. The shape of the delivery element
(e.g. nasal prongs) can be made to enhance this flow
multiplier effect to increase the effective flow delivered
to the patient. Higher delivered flows can create higher
airway pressures. In some cases however the delivery
element may be shaped to minimise the flow multiplier
effect such that dilution of the gas, such as a warmed
and humidified delivered gas, which otherwise supple-
ments colder and dryer room air, is minimised. This is
advantageous because gases can be saved and a there
may a reduced need for a powerful flow generator to be
used.

[0213] In yet further configurations, the delivery ele-
ment may provided for an extended flow pathway into a
user’s airway. For example, where the delivery element
is a nasal prong, relatively long prongs may be employed
with a patient interface.

[0214] It is desired for the pressure to be transmitted
to the lungs, retardation of the flow velocity in the nasal
cavity by the nasal resistance reduces the dynamic pres-
sure of the delivered flow and is undesirable. A single
long prong or a long prong in each nostril that terminates
proximal of the nostril willincrease the delivered dynamic
pressure as the termination point approaches the lung.
[0215] The prongs could for example terminate proxi-
mal of the nasal valve (which imposes a large flow re-
sistance) or terminate in the velopharynx (another nar-
rowing that imposes a large flow resistance) such that
the flow is targeted directly inferior towards the lungs (in
this location a flow multiplier effect may occur as the tur-
bulent flow passes the oral cavity and flow is entrained
through the oral cavity). Long prongs may offer the ad-
vantages of reduced noise and higher tolerable flow rates
since we are bypassing the sensitive nasal epithelia.
[0216] The prongs could for example be angled to re-
duce the back pressure created by restrictions in the air-
way, such as the nasal valves, and increase the jet-
ting/flow delivery into the lungs. For example, the prongs
could be angled so that flow passes centrally through the
nasal valve.

[0217] The length of the prongs may also be dynamic
i.e. they can either automatically or manually grow in
length via mechanical or chemical processes i.e. a dial
increases their length, they are telescopic, or upon ap-
plication of humidity, temperature or an electrical current
the prong material expands in a longitudinal direction.
[0218] In some configurations the prongs may com-
prise concertina arrangements that are configured to ex-
pand the prong (i.e. increase prong length) when there
is a high flow rate. Other embodiments may be utilised
so as to provide a delivery element 1, such as a nasal
prong, with the ability to grow or expand in length dynam-
ically in response to an input (e.g. a characteristic of the
gas, such as flowrate or pressure or temperature or hu-
midity or other stimuli such as electrical impedance or
other electrical characteristics which may be incorporat-
ed into such a delivery element 1).
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[0219] Inyetother configurations, the delivery element
may provide for a relatively small area or smaller cross-
sectional area of flow path available to the gas as it is
transmitted through the delivery element. In situations
where the delivery element is one or multiple nasal
prongs, such prongs may have a relatively smaller area
or a relatively smaller outlet.

[0220] Small area prongs can be used to increase the
velocity of a given flow exiting the prongs. Small area
prongs provided a greater turbulence of airflow and/or
pressure in the lower airways of the patient. The in-
creased velocity increases the dynamic pressure and en-
ergy of the flow leading to a larger pressure being com-
municated to the lower airways. The small area prongs
with nominally a diameter of less the 30% of the nostril
diameter can be used in combination with either turbu-
lators, flow straighteners or directional prongs to achieve
higher airway pressures in different cases.

[0221] Alternatively, in yet other embodiments, rela-
tively larger area cross-sectional area of the delivery el-
ement or an outlet from the delivery element may be pro-
vided. In those situations where nasal prongs are utilised,
such prongs may have a relatively larger cross-sectional
area or outlet.

[0222] Large area prongs refer to nasal prongs that
substantially fill the nostrils and have a diameter equiv-
alentto about 30%, about50%, about 70% to about 100%
ofthe nostrildiameter, orfillabout 30%, about 50%, about
70% to about 100% of the nostril cross-sectional area.
By increasing the area of the prong, the flow velocity ex-
iting the prong is reduced for a given flow rate. Therefore,
higher gas flow rates could be delivered with a large area
prong than a standard nasal prong for the same flow ve-
locity. High velocities may be undesirable in some cases
as they could be uncomfortable (noise, vibrations, abra-
sion) or lead to detrimental effects on sensitive nasal ep-
ithelia. High flow rates are desirable in the case of an-
aesthetic applications in particular (although not limited
to) because given the mouth is open, the pressure re-
ceived by the patient in the lungs is largely flow rate de-
pendant and governed by the oral resistance to flow of
the gas flow in turn exiting the mouth. Additionally, large
area prongs reduce the leakage area between the prong
and the nostril allowing higher pressures to be delivered
to the nostrils and subsequently into the lower airways.
[0223] In still further configurations, a pressure relief
manifold may optionally be incorporated into the patient
interface, such as a nasal cannula, circuit or delivery sys-
tem to ensure amaximumdelivered pressure if the mouth
is to close during treatment. The pressure relief manifold
could be manual or automatic e.g. a port or valve that
could be sealed manually using valves or other sealing
systems, or through mechanical or electrical operation
automatically limit the maximum pressure and/or rate of
rise of pressure delivered to the patient. Such seals or
valves may also comprises of a one way valve and be
used to preferentially deliver pressure on inspiration or
expiration. Occluding or occupying a substantial percent-
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age of the nostril area can be achieved in a number of
ways, for example:

*  Withreference to figure 12, compliant walled prongs
5- Prongs made with a material and/or wall thickness
that allows significant stretch for a given applied
pressure (compliance) may be used such that the
prongs expand to at least substantially fill the nostrils
upon application of a flow rate to substantially oc-
clude the nostrils. The prongs may be shapedin such
a way to further facilitate this action (e.g. bulge into
a balloon shape, see Figure 12) or include a flow
restrictor at the end of the prong to increase the in-
flating pressure inside the prong. The compliance of
the prong walls may be selected such that different
levels of compliance provide different levels of nostril
occlusion and therefore different pressure ratings.

* Prongs that are made from a material that actively
or passive expands or grows with the application of
humidity, an electrical current, temperature, or other
input or parameter such that the prongs substantially
fill the nostril area.

[0224] In further embodiments, the delivery element,
such as nasal prongs, may provided for sealing or non-
sealing of the airway into which it or they are to be located.
[0225] With reference to figure 13, the difference be-
tween large area prongs and sealing prongs is that seal-
ing prongs seek to achieve a 100% seal and this may be
achieved in combination with a small area prong without
necessarily having a large area prong i.e. a small area
prong surrounded by an inflatable cuff, 4.

[0226] Sealing or optionally sealable prongs on can-
nula (e.g., inflatable prongs or inflatable outer cuff). In-
flatable portion could be connected to actuator on can-
nula or machine that instantly inflates them from a gas
source when additional pressure is desired to create an
occlusion with the nares or nostrils of the patient. The
inflatable portion could also be connected to a tap off the
main gas source (i.e., as the delivered flow rate is in-
creased it is assumed more pressure is desired and the
prong seal is increased).

[0227] Prongs with an outer inflatable cuff 4 that either
expand to fill the nose automatically with flow applied or
are inflated with a syringe or another manual or automatic
flow or pressure source.

[0228] Incases where a perfect seal is not desired (i.e.
for comfort or to limit the pressure delivered), ribs may
be added to one or both of the outer face of the prongs
to ensure a leakage area even when the prongs are fitted
into the nostrils with a tight tolerance.

[0229] In still further embodiments, the delivery ele-
ment can include facilities or other accommodation sites
or regions to allow for the insertion of other devices into
the user’s airway or parts of their airway.

[0230] Pressure delivery devices such as nasal can-
nula and masks typically need to be removed to in order
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to insert nasogastric tubes, bronchoscopes or other air-
way equipment (e.g. bougie). This leads to an interruption
of therapy which can have a significant detrimental effect
on the patient. The large area prongs and sealing prongs
may include a valve to allow insertion of such a device
so that airway pressures can be maintained at an elevat-
ed level without interruption. Alternatively, the prongs
may seal around the device/instrument 2140, as shown
in figure 21. Enabling pressure to be delivered during a
procedure such as a bronchoscopy also has the advan-
tage of improving airway patency making the bronchos-
copy itself easier to perform. Figure 21 shows a patient
interface 2100 having prongs 2105 with cuffs 2127. The
cuffs have one or more passages 2141 for receiving the
device/instrument 2140. The cuffs may completely seal
around the instrument, or partially seal around the instru-
ment.

[0231] Relatively high gas flowrates may be utilised in
the devices, systems and methods of this disclosure. For
example, it may be suitable to provide for gas flowrates
of up toabout 70 L/minto give significantly longer apnoeic
oxygenation times, relative to say about 40 L/min. In com-
bination with a dead space flushing effect, this is likely
due to the increased pressure delivered at 70L/min com-
pared with lower flows. Given that dynamic pressure is
proportional to the square of velocity (linearly related to
flow rate via Q=VA), a doubled flow rate will lead to four
times the pressure delivered.

[0232] Accordingly, in combination with one or more
of the configurations or embodiments disclosed herein,
delivery of flowrates of about 70-200L/min may be uti-
lised.

[0233] Still further embodiments of this disclosure in-
clude use of a system for controlling "mouth leak". In an
anaesthetic application or other medical procedure, but
not solely limited to this, the mouth may be open for the
procedure. Pressure delivered via the nose is naturally
limited by flow leakage out of the mouth. The leakage of
flow out of the mouth during such a procedure may be
reduced or eliminated by using an oral insert that controls
and/or blocks the leakage flow. The insert may be a
mouthpiece. The mouthpiece may be a bite block. The
mouthpiece may have relatively large openings that are
adapted to receive instruments. This can also create a
leakage path for flow delivered to the nostrils.

[0234] A mouthpiece may comprise of a hollow open-
ing filled with a membrane and/or valve used to gain ac-
cess to the airway. Procedural equipment may be able
to easily pierce through the membrane, and or pass
through the valve and maintain a seal around the mouth
and equipment.

[0235] A bite block may utilise a spring or other self-
opening mechanism between two components to assist
in holding the mouth open. Other mouthpieces that en-
gage the patient's mouth may also be used other than a
bite block.

[0236] The "mouth leak" may be controlled using a
mouth piece that partially occludes, partially seals, or
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completely seals outside the patient’s teeth, inside the
patient’s teeth, outside the patient’s lips, inside the pa-
tient’s lips, and/or partway down the patient's mouth. That
is, the mouthpiece may be a two-level occlusion or seal.
In yet further embodiments, there is a desire for the main-
tenance of airway pressure. As outlined herein, it can be
advantageous to maintain an elevated airway pressure
without interruption. Incorporation of a battery with an
anaesthetic specific flow source or a general high flow
source of gases is therefore contemplated in order to
maintain therapy when a patient or user is being trans-
ported from theatre to the recovery room (or from one
location to another).

[0237] It may be desirable to provide airway pressure
via a mask while a nasal cannula is in place. For this
case, the nasal cannula gas supply conduit or tubing may
be collapsible in the region where the mask contacts the
face in order to allow a better seal between the mask and
face, facilitating a higher delivered pressure.

[0238] In yet other embodiments, there is a desire for
pressure control. Contemplated are methods for estimat-
ing the pressure delivered to a patient via a patient inter-
face, such as a nasal cannula capable of delivering the
relatively high flowrates disclosed herein. It will be ap-
preciated the flow source may need to be automatically
or manually adjusted to maintain a delivered airway pres-
sure that meets a prescribed target value or range. This
could be controlled electrically or mechanically. Rather
than supplying a flow source with a flow control dial (or
similar) the dial may allow pressure control and incorpo-
rate some safety flow or pressure limits.

[0239] Itis possible to detect when a patient is asleep
and breathing spontaneously (either asleep naturally or
under anaesthesia), for example by using particular tech-
nology and/or monitoring the respiratory rate and respi-
ratory rate variability via pressure fluctuations in a nasal
cannula and/or a system capable of delivering the rela-
tively high flowrates disclosed herein.

[0240] In a similar manner it can be detected if anaes-
thesia has taken affect and paralysed respiration such
that the respiratory rate is zero. When a sleep or apnoeic
state are detected it may be desirable to automatically
increase the flow and pressure delivered to a prescribed
or default level.

[0241] Given that atelectasis can remain for several
hours after surgery and lung collapse reoccurs rapidly
after discontinuation of PEEP, it is desirable for an an-
aesthesia flow source to have a ’recovery’ function in
which the airway pressure is gradually reduced automat-
ically over time and the patient weaned off to natural
breathing. The airway pressure can be reduced by con-
trolling the interfaces to gradually remove the occlu-
sion/seal from the nasal prongs or from the mouthpiece.
The length of time of recovery may be inputted and the
rate of pressure reduction calculated automatically with
a linear or non-linear function or the rate of pressure re-
duction inputted itself. A default setting may also be used.
An indicator (visual, or auditory or even haptic) may be
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used to show the patient has had their pressure or flow
weaned to a desired level.

[0242] Disclosed is a lung recruitment device.

[0243] A further embodiment relates to an interface
used for performing lung recruitment manoeuvres. In one
form, the interface comprises a seal which can be selec-
tively activated or used to create or form an occlusion, a
partial seal, or a seal, between the user interface and the
user’'s nose and/or mouth. When the occlusion, partial
seal, or seal is formed between the interface and the
patient’'s nose and/or mouth, less gas is leaked out of the
system which allows a temporary increase in delivered
pressure to aid lung recruitment.

[0244] Figure 14A and 14B show an exemplary em-
bodiment of such interface which comprises a seal 13
which can be selectively activated to create or form an
occlusion, partial seal, or complete seal to thereby tem-
porarily increase the pressure delivered to the user. In
this example, the interface is a nasal cannula 10 com-
prising two nasal prongs 12 which extend into nares of
a patient when in-use. The prongs 12 generally do not
seal against the nares of a patient, which means some
gases will be leaked from the prong outlets to the sur-
rounding atmosphere.

[0245] In accordance with the disclosures, the nasal
prongs 12 each comprise an inflatable seal 13 for exam-
ple on or surrounding the exterior of the prongs 12. When
the seal 13 is in the deflated state, the nasal prongs 12
simply extend into the nares of a patient without forming
a seal with the nares of the patient. In the inflated state,
the seal 13 inflates, which increases the cross section
dimension of the prongs 12 to allow the prongs 12 to seal
against the nares and therefore prevent or reduce the
gas leakage which would otherwise occur without such
sealing arrangement.

[0246] In the embodiment shown, the seal activation
mechanism comprises a plug 14 which controls the open-
ing and closing of a gas flow path which leads to an in-
terior cavity of the inflatable seal 13. When the gas flow
path is open, gas is directed to flow into the seal interior
cavity to inflate the seal 13. The plug 14 is biased by a
spring 16 to remain in its generally closed position as
shown in Figure 14A. When the plug 14 is pushed down
as shown in Figure 14B, an orifice 15 in the body of the
plug 14 aligns with the gas flow path to create an open
pathway for the gases. Once the seal is inflated, the plug
14 may return to its generally closed position to keep the
gases within the seal 13.

[0247] Figure 17 shows an alternative embodiment
that can be selectively activated to create or form an oc-
clusion, partial seal, or complete seal to thereby tempo-
rarily increase the pressure delivered to the user. In this
embodiment, the interface 1701 may include removable
adaptor(s) 1727 to fitover the interface, for example over
the prongs 1705. The adaptors may be different sizes to
create greater/lesser occlusion and deliver greater/less-
er pressure.

[0248] Figure 18 and 19 shows an alternative embod-
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iment that can be selectively activated to create or form
an occlusion, partial seal, or complete seal to thereby
temporarily increase the pressure delivered to the user.
The prongs 1805 may have tapered portions or compo-
nents 1827 with increasing cross sectional diameter fur-
ther from the outlet of the interface (further from the pa-
tient). The interface 1801 can be inserted more or less
distance into airway to create greater/lesser occlusion.
[0249] Figure 20 shows an alternative embodiment
that can be selectively activated to create or form an oc-
clusion, partial seal, or complete seal to thereby tempo-
rarily increase the pressure delivered to the user. The
interface 2001 may have an adapter in the form of discs
or rings 2027 of increasing size further from the outlet of
the interface 2001. The discs or rings extend outwardly
from the prongs 2005. The interface 2001 can be inserted
more or less distance into airway to create greater/lesser
occlusion.

[0250] Another user interface which may be used as a
lung recruitment device is a mouth piece, which may be
used separately or in conjunction with the nasal cannula
of Figures 14A and 14B. Figure 15A and 15B show an
exemplary mouth piece 17. The mouth piece 17 may be
a bite-block. The mouth piece 17 comprises a flange 18
which is to be inserted in the mouth of a user, and which
preferably sits behind the teeth of the user when the user
closes the mouth; and a biting portion 19, for the user to
bite. The biting-portion 19 may be formed into a hollow
cylindrical shape or other desirable shape, to allow a tube
or other airway devices or instruments to be inserted
through a passage 20 formed in the biting portion 19, or
just allow the patient to exhale through the mouth piece
17 via the passage 20. The hollow cylindrical shape may
be a rigid shape.

[0251] In this embodiment, the interior of the passage
20 may also comprise an inflatable seal 22. The seal 22
comprises an associated seal activation mechanism con-
trolling the inflation or deflation of the seal 22. Inflation
of the seal 22 closes or at least reduces the size of the
passage 20. The mouth piece 17 may use a similar seal
activation mechanism such as that used in the nasal can-
nula of Figures 14A and 14B. For example, the seal 22
may be activated by a user pushing a plug 21 in the di-
rection indicated in Figure 15B. When such mouth piece
17 is used with the nasal cannula of Figure 14A and 14B,
it prevents or reduces the delivered gas escaping from
the mouth which would otherwise reduce the delivered
pressure from high flow.

[0252] Figures 16A and 16B show a different embod-
iment of a mouth piece 17 which comprises a passage
20 which is selectively closed or at least reduced in size
when the seal activation mechanism is activated. The
mouth piece 17 has a similar structure as that shown in
Figure 15A and 15B but uses a different activation mech-
anism. As shown, the front flange 24 of the mouth piece
17 may comprise a clamp 23 causes the passage 20 to
close or reduce in size when it is pushed down into a slot
of the front flange.
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[0253] In some configurations, the interface may in-
clude a pressure sensor to display pressure to a user.
This may be useful in case of constant delivered flow
(e.g., high flow) which will cause increasing pressure as
flow is left running into a sealed airway.

[0254] Some advantages of the presentinterfaces are:

* increased pressure delivery helps to improve venti-
lation/gas exchange by preventing and treating at-
electasis and promoting lung recruitment

e the increased occlusion may be implemented in a
modular and customisable interface where the oc-
clusion may be increased independently in each of
the nares and the mouth: the respiratory support may
be delivered through nose and/or mouth

e they allow insertion of instruments without loss of
therapy

* they provide partial occlusion of airways, which is
advantageous because it prevents atelectasis, pre-
vents alveoli collapse, and/or promote lung recruit-
ment while still providing the benefits of high flow
delivery.

[0255] The embodiments described hereinallow a clin-
ical to increase the pressure delivered to the patient by
at least partially occluding some or all of the patient’s
airways ( that is, the patient’s nasal passages or mouth)
in order to maintain open airways, while still being able
to flush CO2 due to using a non-sealing interface with
high flow. Additionally or alternatively, a clinician may not
activate the seals on any of the interfaces so that high
flow gases can be selectively delivered to nose or mouth
or both to provide high flow therapy.

[0256] In an alternative embodiment, a patient inter-
face may be provided that allows a clinician to selectively
supply air to the patient’s nose, the patient’s mouth, or
both the patient’s nose and the patient’s mouth. This em-
bodiment may comprise detachable prongs and mouth-
piece to allow selective delivery of high flow to either the
patient’s nose, the patient’'s mouth without applying any
occlusion.

[0257] The embodiments described herein may pro-
vide partial occlusion, partial sealing, or complete seal-
ing. Alternatively, the embodiments described herein
may selectively provide gas flow to the patient’s nose,
the patient’s mouth, or both the patient’s nose and the
patient's mouth without adjustable occlusion or sealing.
[0258] The various embodiments disclosed herein
may be provided in combination with any one or other of
the other embodiments or configurations as disclosed
here.

[0259] The foregoing description of the disclosure in-
cludes preferred forms thereof. Modifications may be
made thereto without departing from the scope of the
disclosure.
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ITEMS
[0260] A1. A user interface comprising:

anasal cannula having a body portion locatable upon
a face of a patient in an operational position, at least
one nasal prong extending from the body portion,
the nasal prong being adapted to direct a flow of gas
into a nare of the patient’'s nose when the body por-
tion is in the operational position, a port located at
or near the body portion, and

a flow controller for selectively closing the port,

wherein the port and the flow controller plug are ar-
ranged to allow at least part of the flow of gas to vent
to control the flow of gas into the nare of the patient’s
nose from the nasal prong.

[0261] AZ2. A user interface comprising:

a nasal cannula provided with a cannula gas flow
supply,

an oro-nasal mask provided with a mask gas flow
supply,

a port located at or near a body portion of the oro-
nasal mask, and

a flow controller for selectively closing the port,

wherein the port and the flow controller are arranged
to allow at least part of the flow of gas to vent to
control the flow of gas into the patient’s airway.

[0262] A3.Auserinterface according toitem A1 oritem
A2, wherein the flow controller comprises a removable
plug.

[0263] A4.Auserinterface according toitem A1 oritem
A2, wherein the flow controller comprises a pressure re-
lief valve.

[0264] AS5.Auserinterface according toitem A1 oritem
A2, wherein the flow controller comprises an adjustable
valve.

[0265] AG6. A user interface convertible between a na-
sal configuration, an oral configuration, and an oro-nasal
configuration, the user interface comprising:

a nasal cannula having a body portion, at least one
prong extending from the body portion, the prong
being adapted to direct a flow of gas into a nare of
a user’s nose,

a mouthpiece adapted to direct a flow of gas into a
user’s mouth,

a gas delivery conduit, and
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a valve between the nasal cannula and the mouth-
piece, wherein

in the nasal configuration, the gas delivery conduit
delivers a flow of gas to the nasal cannula and the
valve prevents or substantially inhibits a flow of gas
between the nasal cannula and the mouthpiece,

in the oral configuration, the gas delivery conduit de-
livers a flow of gas to the mouthpiece and the valve
prevents or substantially inhibits a flow of gas be-
tween the nasal cannula and the mouthpiece, and

in the oro-nasal configuration, the gas delivery con-
duit delivers a flow of gas to the mouthpiece or the
nasal cannula and the valve allows a flow of gas
between the nasal cannula and the mouthpiece.

[0266] A7. A user interface according to item A6,
wherein the nasal cannula and mouthpiece are connect-
ed together.

[0267] A8. A user interface according to item A6,
wherein the nasal cannula and mouthpiece are releasa-
ble connected.

[0268] A9. A method of providing respiratory support
to a patient comprising:

placing a nasal cannula upon a face of a user in an
operational position, the nasal cannula having a
body portion and at least one nasal prong extending
from the body portion,

placing an oro-nasal mask upon the face of the user,
the oro-nasal mask having a body, said body com-
prising an aperture or a port allowing for communi-
cation of gases to and/or from a gas supply or source
to an interior volume of the interface, the interior vol-
ume defined by an interior of the body and the face
of the user when in-use, a seal provided for creating
or forming of a seal between the user interface and
the user’s face and/or a spacer component provided
on the user’s face,

creating or forming of the seal between the mask
and the user’s face and/or the spacer component so
provided on said face, and

selectively directing a flow of gas into the user’s air-
way via the nasal prong and/or the oro-nasal mask.

[0269] A10. Auserinterface convertible between a na-
sal cannula configuration and an oral configuration,
wherein:

in the nasal configuration, the user interface com-
prises a cannula having a body portion, at least one
prong extending from the body portion, the prong
being adapted to direct a flow of gas into a nare of



39 EP 4 389 183 A2 40

a user’s nose,

inthe oral configuration, the user interface comprises
a cannula having a body portion, at least one prong
extending from the body portion, the prong being
adapted to direct a flow of gas into a nare of a user’s
mouth, and a mouthpiece adapted to surround the
at least one prong of the cannula and an outer pe-
riphery that substantially conforms to the area of a
patient’s mouth.

[0270] A11. A user interface according to item A10,
wherein the mouthpiece is clipable onto the cannula.
[0271] A12. A user interface according to item A10,
wherein the mouth piece is slidable relative to the can-
nula.

[0272] A13. A user interface according to item A10,
wherein the prongs are inflatable.

[0273] A14. A user interface according to item A10,
wherein the mouthpiece is inflatable.

[0274] A15. A user interface system comprising a first
user interface and a second user interface, the first in-
terface being an unsealed interface and configured for
use in conjunction with a second user interface.

10389 ITEMS

[0275] B1. A patient interface comprising at least one
delivery element for delivering or directing a flow of sup-
plied gas to a nare or the nares of a user’s nose, wherein
each delivery element comprises of at least one lumen
through which said flow of supplied gas is directed, and
wherein the flow of supplied gas is modified according
to one or more forms is provided within or about aninterior
of one or more of said at least one lumen.

[0276] B2.Theinterface according toitem B1, wherein
said form is a, or one more, surface relief portions or
regions provided as part of an internal wall surface of one
or more of said at least one lumen.

[0277] B3. The interface according to item B1 or 2,
wherein said form is a projection extending radially in-
wardly from or along an interior wall surface of one or
more of said at least one lumen.

[0278] B4. The interface according to any one of items
B1-3, wherein said form is a depression or recess pro-
vided within or along a portion or region of an interior wall
surface of one or more of said at least one lumen.
[0279] B5. The interface according to any one of items
B1-4, wherein said form extends in a continuous or dis-
continuous manner along or about the delivery element,
from a downstream location to a more upstream location,
said location being relative to the direction of the flow of
suppled gas through said delivery element.

[0280] BG6. The interface according to any one of items
B1-5, wherein said form comprises one or more partitions
extending along a length and/or across a cross-sectional
area of the at least one lumen of a said delivery element.
[0281] B7. The interface according to any one of items
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B1-6, wherein said form is is/are one or more partitions
arranged or arrayed in one or a combination of the fol-
lowing:

substantially concentric configurations, each of said
partitions defining at least a part of a further one of
said at least one lumen, whether said partitions de-
fine a lumen that extends substantially the entirety
of the length, or a partial length, of the total length
of a delivery element through which said flow of sup-
plied gas is directed,

a hexagonal or honey-comb type configuration of
partitions, whether said partitions defines at least a
part of a further one of said at least one lumen, or
whether said partitions define a lumen that extends
substantially the entirety of the length, or a partial
length, of the total length of a delivery element
through which said flow of supplied gas is directed,

a cross-hatch or grid-type arrangement of partitions
when viewed as a cross-section through the gas de-
livery element, the cross-section being taken as a
substantially orthogonal plane relative to the direc-
tion of the flow supplied gas through the gas delivery
element,

a plurality of intersecting partitions providing plurality
of divisions or dividing interior walls within at least
one of said lumen of said delivery element,

a plurality of intersecting partitions providing for a
plurality of separate gas flow pathways within atleast
one of said lumen of a said delivery element,

one or more partitions are vanes interposed within
one or more lumen of said delivery element,

combinations of one or more of the above arrange-
ments or arrays.

[0282] BS8. The interface according to any one of items
B1-7, wherein said form is/are one or more partitions, a
partition being a dividing wall or structure extending
through or across a delivery element for gas flow modi-
fication or gas flow re-direction.

[0283] B9. The interface according to any one of items
B1-8, wherein said form imposes upon the flow of gas
through one or more regions of one or more delivery el-
ements.

[0284] B10.Theinterface according to anyone ofitems
B1-9, wherein said form imposes upon the flow of gas
through one or more regions of one or more delivery el-
ements to modify the gas flow by reducing or increasing
the Reynolds number of the flow of gas, or at least por-
tions of the flow of gas, through one or more regions of
the delivery element.

[0285] B10.Theinterface according to anyone ofitems
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B1-9, wherein said form imposes upon the flow of gas to
increase, or decrease, the kinetic energy of a bulk of the
gas flow through the delivery element, or a localised or
partial portion of the gas flow through the delivery ele-
ment.

[0286] B11.Theinterface accordingto anyone ofitems
B1-10, wherein the form comprises a helical structure or
surface relief extending from, or imposed upon, an inte-
rior wall portion of said at least one lumen of one or more
gas delivery elements.

[0287] B12.Theinterface accordingto anyone ofitems
B1-11, wherein the form comprises striations.

[0288] B13. The interface according to item B12,
wherein said striations are oriented along or with or
against a flow direction of supplied gas through a gas
delivery element.

[0289] B14.Theinterface accordingto anyone ofitems
B1-13, wherein one or more of said form(s) is/are located
in one or more of:

in a portion or region closer to an outlet from the
delivery element than an inlet of the supplied gases
to the delivery element,

in a portion or region closer to an inlet to the delivery
element than an outlet of the supplied gases from
the delivery element,

in a portion or region comparatively more down-
stream than an upstream portion or region of a de-
livery element relative the flow of gas supplied,

in a portion or region comparatively more upstream
than a downstream portion or region of a delivery
element relative the flow of gas supplied,

at or substantially adjacent to an outlet (or an end)
from the delivery element of the supplied gases,

an outlet end of the delivery element.

[0290] B15.Theinterface accordingto anyone ofitems
B1-14, wherein an outlet end of said delivery element
comprises the form as one or a serried of serrated sur-
faces or undulating shaped or castellated edge portions.
[0291] B16.Theinterface accordingto anyone of items
B1-15, wherein said form is one or more ribs provided
substantially longitudinally aligned with a gas flow direc-
tion through the delivery element, or said one or more
ribs is/are provided substantially laterally (or another ori-
entation) substantially relative to a gas flow direction
through the delivery element.

[0292] B17.Theinterface accordingto anyone ofitems
B1-16, wherein said form is of a regular or irregular ge-
ometry, when viewed as a cross-sectional profile or as
plan view of a surface of a delivery element including
such a said form or forms.

[0293] B18. The interface according to any one of item
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B1-17, wherein the, or one or more of said, form(s) is/are
gas flow directors.

[0294] B19. The interface according to item B18,
wherein a said form straightens or directs the gas flow
into a flow path trajectory or other gas flow characteristic.
[0295] B20.Theinterface according to anyone ofitems
B1-19, wherein said form straightens said gas flow or
provides or alters said gas flow as a jet or focussed flow
of gas through or from said delivery element or through
or from at least one of said lumen through a delivery
element.

[0296] B21.Theinterface according toanyone ofitems
B1-20, wherein said form operates as a gas flow multiplier
for increasing the flowrate of provided to a user, the gas
flowrate provided to a user being greater than the total
gas flowrate delivered through the delivery element of a
said interface.

[0297] B22.Theinterface according toanyone ofitems
B1-21, wherein said delivery element is oriented or an-
gled, such that in-use, said delivery element is oriented
or angled toward a user’s septum.

[0298] B23.Theinterface according toanyone ofitems
B1-22, wherein a said delivery element extends to, or
substantially adjacent to, in-use, one of:

a user’'s nasal valve
the velopharynx

sufficiently deep into a user’s airway or nasal cavity,
so s to in-use, avoid or by-pass gas flow being pro-
vided in contact with a user’s relatively sensitive na-
sal epithelia.

[0299] B24.Theinterface according toanyone ofitems
B1-23, wherein a delivery element extends in flowpath
length, whether automatically in response to a charac-
teristic of the supplied gas or by manually actuation.
[0300] B25.Theinterfaceaccording toanyone ofitems
B1-24, wherein said delivery element is telescopic.
[0301] B26.Theinterface according to any one ofitems
B1-25, wherein said delivery element responds to a
change intemperature or achange in humidity or an elec-
trical current applied thereto.

[0302] B27. The interface according to item B26,
wherein said response is an alteration or change in the
geometry or flowpath of a said delivery element.

[0303] B28.Theinterfaceaccording toanyone ofitems
B1-27, wherein an outlet from a delivery element is
shaped or configured to change the velocity of gas exiting
said delivery element.

[0304] B29. The interface according to item B28,
wherein said velocity (whether as a bulk property or a
localised property of said supplied gas passing through
or exiting a said delivery element) is increased or de-
creased.

[0305] B30.Theinterface according to anyone ofitems
B1-29, wherein said form is a flow restrictor.
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[0306] B31.Theinterface accordingtoanyone ofitems
B1-30, wherein said delivery element is of a non-sealing
type relative to an airway or a nasal cavity or nare into
which said delivery element is to be located, optionally
such that the nare or airway that said delivery element
is to be located within does not occlude the entire airway
or a nare when in-situ.

[0307] B32.Theinterface accordingto anyone ofitems
B1-31, wherein said delivery element further comprises
one or more structures positioned on an exterior surface
of said delivery element, such that, in-use, said a sealing
of said delivery element with an airway or a nare when
in-use, is dissuaded or avoided or prevented.

[0308] B33.Theinterface accordingto anyone ofitems
B1-30, wherein said delivery element is of a sealing-type,
optionally wherein the delivery element occludes or seals
the airway or nare when in-situ.

[0309] B34. The interface according to item B33,
wherein said delivery element further comprises one or
more structures positioned on an exterior surface of said
delivery element, such that, in-use, said a sealing of said
delivery element with an airway or a nare when in-use,
is encouraged.

[0310] B35. The interface according to item B34,
wherein said structure(s) comprises one or more inflat-
able members for encouraging of said sealing, optionally
said member being at least one inflatable cuff.

[0311] B36. The interface according to item B35,
wherein the inflatable member is inflated to a pressure
proportional to the pressure of the supplied gas or to a
pressure correlated to the pressure of the supplied gas.

[0312] B37. Theinterface according to item B35 or 36,
wherein said inflatable member is inflated by the supplied
gas.

[0313] B38. Theinterface according to item B35 or 36,

wherein said inflatable member is inflated by a source of
gas other than the supplied gas.

[0314] B39.Theinterface accordingto anyone of items
B35-38, wherein the inflatable member is manually in-
flated by a user, or is automatically inflated, such as in
response to a supplied source of gas.

[0315] B40.Theinterface accordingto anyone of items
B1-39, wherein said delivery element further comprises
an accommodation to allow for insertion of an instrument
or tube or conduit or other airway equipment, including
a bougie, into a said delivery element to access a user’'s
airway, such as a nasal cavity or nare.

[0316] B41.Theinterface accordingto anyone ofitems
B1-40, wherein said delivery element is a nasal prong.
[0317] BA42.Theinterface accordingto anyone of items
B1-41, wherein said interface is a nasal cannulaincluding
one or a pair of nasal prongs.

[0318] BA43.Theinterface accordingto anyone ofitems
B1-42, when provided as a nasal cannula comprising one
or a pair of nasal prongs as said delivery elements, in
combination with a further patient interface when provid-
ed as an oro-nasal or full-face type mask, optionally each
of said patient interfaces supplied separately with a
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source of gas to their gas outlet from respective delivery
elements.

[0319] B44.Theinterface according to any one ofitems
B1-43, wherein the or an interface or a component as-
sociated with a system for providing a supply of gas to
said interface, includes a pressure relief mechanism.
[0320] B45. The interface according to item B44,
wherein the pressure relief mechanism is a valve or other
seal configured to open once a pre-determined pressure
is experienced or sensed within a delivery element or at
a location along a gas flow path of the gas supplied to
the interface or a said gas delivery element, or said pre-
determined pressure is measured or sensed at another
location external to the interface of the system for pro-
viding the supply of gas.

REPRESENTATIVE FEATURES
[0321]

1. A user interface convertible between a nasal con-
figuration and an oral configuration, the user inter-
face comprising:

a nasal cannula having a body portion, at least
one prong extending from the body portion, the
prong being adapted to direct a flow of gas into
a nare of a user’s nose,

a mouthpiece adapted to engage the mouth of
the patient and direct a flow of gas into a user’s
mouth,

in the nasal configuration the prong of the nasal
cannula is adapted to direct a flow of gases into
a nare of the patient, and

in the oral configuration, the nasal cannula is
engaged with the mouthpiece such that a gases
flow is provided to at least the mouth of the user.

2. The user interface according to clause 1, wherein
the user interface is further convertible into an oro-
nasal configuration.

3. The user interface according to clause 2, further
comprising a gas delivery conduit, and a valve be-
tween the nasal cannula and the mouthpiece, where-
in

in the nasal configuration, the gas delivery con-
duit delivers a flow of gas to the nasal cannula
and the valve prevents or substantially inhibits
a flow of gas between the nasal cannula and the
mouthpiece,

in the oral configuration, the gas delivery conduit
delivers a flow of gas to the mouthpiece and the
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valve prevents or substantially inhibits a flow of
gas between the nasal cannula and the mouth-
piece, and

in the oro-nasal configuration, the gas delivery
conduit delivers a flow of gas to the mouthpiece
or the nasal cannula and the valve allows a flow
of gas between the nasal cannula and the
mouthpiece.

4. The user interface according to any one of the
preceding clauses, wherein the mouthpiece is clipa-
ble onto the cannula.

5. The user interface according to clause 3 or clause
4, wherein the gas delivery conduit is attachable to
either the nasal cannula or to the mouthpiece, and
the gas delivery conduit is moveable between the
nasal cannula and the mouthpiece.

6. The user interface according to any one of clauses
3 to 5, wherein the valve is or comprises a flap valve
that seals either the nasal cannula or the mouthpiece
from the other of the mouthpiece or nasal cannula
that is receiving flow from the gas delivery conduit.

7. The user interface according to any one of the
preceding clauses, wherein the mouthpiece com-
prises an opening adapted to receive and allow in-
struments to be inserted through the mouthpiece,
the mouthpiece further comprising a valve or seal to
seal around the mouthpiece opening.

8. The user interface according to any one of clauses
3 to 5, wherein the mouthpiece is adapted to sur-
round at least a portion of the cannula and the mouth
piece has an outer periphery that substantially con-
forms to the area of a patient’s mouth, such that in
use at least a portion of the mouth is at least partially
occluded.

9. A user interface according to any one of the pre-
ceding clauses, wherein the mouth piece is slidable
relative to the cannula.

10. A user interface according to any one of the pre-
ceding clauses, wherein in the oral configuration the
mouthpiece is insertable into the mouth of the user
such that the at least one prong of the nasal cannula
provide a gases flow to the mouth of the patient.

11. The user interface according to any one of the
preceding clauses, wherein the mouthpiece is inflat-
able such that the mouthpiece at least partially oc-
cludes or at least partially seals with the mouth of
the user.

12. The userinterface according to clause 11, where-
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in the mouthpiece comprises an inflatable cuff, the
cuff adapted to conform to the shape of the mouth
to create a seal with the mouth.

13. The user interface according to any one of the
preceding clauses, wherein the prongs are config-
ured to at least partially occlude or at least partially
seal with the user’s nares, in use.

14. The user interface according to any one of the
preceding clauses, wherein the prongs are inflata-
ble.

15. The user interface according to any one of the
preceding clauses, wherein the mouthpiece com-
prises an extended section that is adapted to extend
into the airway of the patient and lie over the top of
the tongue of the user.

16. A user interface for providing a flow of respiratory
gases to a patient during a medical procedure com-
prising:

a nasal interface comprising a body and a pair
of prongs extending from the body, the prongs
configured to engage nares of the patient’s nose
and direct high flow respiratory gases into the
nares;

a mouthpiece adapted to engage the mouth of
the patient; and wherein

the prongs and/or the mouthpiece are config-
ured to at least partially occlude either an oral
airway, a nasal passage, or both the oral airway
and the nasal passage in use.

17. The user interface according to clause 16 where-
in the prongs are configured to create at least a par-
tial seal with the nares of the patient.

18. The user interface according to clause 16 where-
in the mouthpiece is configured to create at least a
partial seal with the mouth/oral airway of the user.

19. The user interface according to clause 16 where-
in the user interface is adapted to allow a user to
selectively create at least a partial occlusion with the
nares of the user/patient or with the oral air-
way/mouth or with both.

20. The user interface according to clause 16 where-
in the prongs are shaped to create a seal with the
nares of the user.

21. The userinterface according to clause 16 where-
in the mouthpiece is shaped to create a seal with the
user’s mouth or oral airways.



47 EP 4 389 183 A2 48

22.The userinterface according to clause 16 where-
in the mouthpiece is arranged to direct high flow res-
piratory gases into the mouth/oral airways of the pa-
tient.

23. The userinterface according to clause 16, where-
in the prongs are inflatable to create at least a partial
seal with the nares of the patient.

24. The userinterface according to clause 23, where-
in the mouthpiece is inflatable to create at least a
partial seal with the mouth of the patient.

25. The user interface according to clause 24, further
comprising a mechanical control mechanism that al-
lows selective inflation of the prongs, the mouth
piece, or both the prongs and the mouthpiece.

26. The user interface according to any clause 24 or
25, wherein each prong is independently inflatable
to create at least a partial seal with the nares of the
patient.

27.The user interface according to any one of claus-
es 24 to 26, wherein the nasal interface is removably
connectable to the mouthpiece.

28. The user interface according to any one of claus-
es 24 to 27, wherein the mouthpiece is inflatable
when the nasal interface is connected to the mouth-
piece.

29. The user interface according to any one of claus-
es 24 to 28, wherein mouthpiece comprises a pas-
sage to allow insertion of a medical instrument
through the mouthpiece, the mouthpiece being
shaped to conform to the shape of a patient’s mouth
to create a seal with the mouth.

30. The user interface according to clause 29 where-
in the passage is selectively openable and closeable
to seal around the medical instrument inserted
through the mouthpiece.

31. The user interface according to clause 29 or 30,
wherein the passage comprises a passage inflatable
seal, the passage inflatable seal being adapted to
seal around a medical instrument inserted into the
passage.

32. The user interface according to any one of claus-
es 24 to 31, wherein the mouthpiece comprises an
outerinflatable seal thatis adapted to inflate to create
a seal with the mouth of the patient.

33. The user interface according to any one of claus-
es 24 to 32, further comprising a seal activation
mechanism controlling the inflation and deflation of
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the prongs and/or the mouthpiece.

34. The user interface according to any one of claus-
es 24 to 33, wherein the mouthpiece comprises a
valve that can be selectively opened or closed based
on the patient’s inspiration and expiration.

35. The userinterface according to clause 34, where-
in the mouthpiece comprises a pressure line, the
pressure line includes a cover slip that is moveable
within the pressure line, the movement of the cover
slip controlling opening and closing of the valve, the
cover slip configured to move to open the valve dur-
ing inspiration and the cover slip configured to move
to close the valve during expiration.

36. A mouthpiece for use in medical procedures
comprising:

a body, the body including an opening to allow in-
sertion of a medical instrument and being configured
to create a seal with the mouth of the patient to in-
crease pressure in the airways of the patient.

37. The mouthpiece according to clause 36, further
comprising an inflatable cuff disposed on the body
of the mouthpiece, the inflatable cuff creating a seal
with the patient’'s mouth when inflated.

38. The mouthpiece according to clause 36 or clause
37, wherein the mouthpiece comprises an opening
seal for sealing around the opening toretain the med-
ical instrument.

[0322] This divisional application is divided from
EP22160648.6 (the ‘parent application’) and the division-
al specification as filed comprises the content of the par-
ent application, including the original claims recited as
‘representative features’ above. The scope of this disclo-
sure therefore includes the full content of the parent ap-
plication. In any case, protection may be sought for any
features disclosed in the parent application as filed.

Claims

1. Avuserinterface convertible between at least a nasal
configuration and an oral configuration, the user in-
terface comprising:

a nasal cannula having a body portion, at least
one prong extending from the body portion, the
prong being adapted to direct a flow of gas into
a nare of a user’s nose,

a mouthpiece adapted to engage the mouth of
the patient and direct a flow of gas into a user’s
mouth,

in the nasal configuration the prong of the nasal
cannula is adapted to direct a flow of gases into
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a nare of the patient, and

in the oral configuration, the nasal cannula is
engaged with the mouthpiece such that a gases
flow is provided to at least the mouth of the user.

The user interface according to claim 1, wherein the
user interface is further convertible into an oro-nasal
configuration.

The user interface according to claim 2, further com-
prising a gas delivery conduit, and a valve between
the nasal cannula and the mouthpiece, wherein

in the nasal configuration, the gas delivery con-
duit delivers a flow of gas to the nasal cannula
and the valve prevents or substantially inhibits
aflow of gas between the nasal cannula and the
mouthpiece,

in the oral configuration, the gas delivery conduit
delivers a flow of gas to the mouthpiece and the
valve prevents or substantially inhibits a flow of
gas between the nasal cannula and the mouth-
piece, and

in the oro-nasal configuration, the gas delivery
conduit delivers a flow of gas to the mouthpiece
and the nasal cannula.

The user interface according to any one of the pre-
ceding claims, wherein the mouthpiece is attachable
onto the cannula.

The user interface according to claim 3 or claim 4,
wherein the gas delivery conduit is movably attach-
able to at least the nasal cannula or to the mouth-
piece.

The user interface according to any one of claims 3
to 5, wherein the valve is or comprises a flap valve
that seals either the nasal cannula or the mouthpiece
from the other of the mouthpiece or nasal cannula
that is receiving flow from the gas delivery conduit
and in the oro-nasal configuration, allows flow to be
delivered to both the mouthpiece and the nasal can-
nula.

The user interface according to any one of the pre-
ceding claims, wherein the mouthpiece comprises
an opening adapted to receive and allow instruments
to be inserted through the mouthpiece, the mouth-
piece further comprising a valve or seal to seal
around the mouthpiece opening.

The user interface according to any one of claims 3
to 5, wherein the mouthpiece is adapted to surround
at least a portion of the cannula and the mouth piece
has an outer periphery that substantially conforms
to the area of a patient’s mouth, such that in use at
least a portion of the mouth is at least partially oc-
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10.

1.

12.

13.

14.

15.

50
cluded.

A user interface according to any one of the preced-
ing claims, wherein the mouth piece is slidable rel-
ative to the cannula.

A user interface according to any one of the preced-
ing claims, wherein in the oral configuration the
mouthpiece is insertable into the mouth of the user
such that the at least one prong of the nasal cannula
provide a gases flow to the mouth of the patient.

The user interface according to any one of the pre-
ceding claims, wherein the mouthpiece is inflatable
such that the mouthpiece at least partially occludes
or at least partially seals with the mouth of the user,
and optionally wherein the mouthpiece comprises
an inflatable cuff, the cuff adapted to conform to the
shape of the mouth to create a seal with the mouth.

The user interface according to any one of the pre-
ceding claims, wherein the prongs are configured to
at least partially occlude or at least partially seal with
the user’s nares, in use and optionally, wherein the
prongs are inflatable.

The user interface according to any one of the pre-
ceding claims, wherein the mouthpiece comprises
an extended section that is adapted to extend into
the airway of the patient and lie over the top of the
tongue of the user.

The user interface according to any one of the pre-
ceding claims, wherein the user interface is selec-
tively configurable by a user for delivery of high flow
gases such as air, a mixture of air and oxygen, or
high flow oxygen:

into the patient’s nares via the nasal cannula; or
into the patient's mouth via the mouthpiece; or
into both the nares via the nasal cannula and
the mouth via the mouthpiece.

The user interface according to claim 14, wherein
the high flow gases comprise gas flows of at least
about 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110,
120, 130, 140, or 150 litres per min (LPM).
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